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Section 1. GENERAL | NFORMATI ON

5-1 PURPOSE

5-2 BACKGROUND

5-3 POLI CY

5-4 RESPONSI BI LI TI ES
5-1 PURPCSE

This chapter provides public health and preventive nedicine

i nformati on and gui dance for Departnment of the Navy personnel
and others concerned with potable water supply at shore
facilities.

5-2 BACKGROUND

a. The Safe Drinking Water Act, a Public Law, (SDWA) was
signed into | aw on 16 Decenber 1974. The SDWA and | ater
amendnents directed the U. S. Environnental Protection Agency
(EPA) to develop federally enforceable National Primary Drinking
Wat er Regul ations (NPDWR) for all public water supply systens.
As a result of this legislation, primary enforcenent authority
(primacy) is to be adopted by the individual states.

b. Under the SDWA, EPA has devel oped National Secondary
Drinking Water Regul ations (NSDWR) for all public systens.
Cont ami nants covered by NSDWR concern the aesthetic quality of
drinking water. Unlike the NPDWR, the NSDWR are not federally
enforceabl e; but may be incorporated into state | aw and enforced
by the respective state.

C. Regul ations for drinking water purchased or produced at
Navy and Marine Corps activities in foreign countries are
i ncluded in environnental docunents published by the Depart nment
of Defense (DoD). These DoD regul ations do not apply to
operational and training deploynents off-base, U S. Naval
vessels, and U S. mlitary aircraft which will be operated in
accordance wth other DoD policies, directives, and applicable
i nternational agreenents.

(1) DoD Environnental Final Governing Standards, if
conpleted with the Country where the facility is |ocated, apply.

(2) | f the DoD Environnental Final Governing Standards
have not been conpleted (published) for the country where the
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facility is located, drinking water regulations in the DoD
Overseas Environnental Baseline Gui dance Docunent are used. The
DoD Overseas Environnental Baseline Gui dance Docunent al so

i ncl udes specific DoD environnental criteria to be used by
Executive Agents in devel oping the "final governing standards"”
in the host nations concerned.

5-3 PQLI CY

a. The NPDWR are published in Title 40, Code of Federa
Regul ations (CFR 141); NSDWR are published as 40 CFR 143. COPNAV
Instruction 5090.1 Series, Environmental and Natural Resources
Program Manual , publishes procedures inplenenting the SDWA and
40 CFR 141 and 143 within the Departnent of the Navy.

b. BUMED I nstruction 6240.10 Series, Standards for Potable
Wat er, sets drinking water standards for Naval establishnents
ashore (United States and territories) and afl oat.

5-4 RESPONSI BI LI TI ES
a. Navy Facilities Engi neering Command ( NAVFACENGCOM :

(1D Provi des techni cal assistance, including
requi renents for cross connection control, to major claimnts
and activities.

(2) Mai nt ai ns managenent i nformation, including a
current inventory of Navy public water systens and any viol ation
of safe drinking water standards.

(3) Devel ops and distributes techni cal advice and
appropriate manuals or other forns of guidance for inplenenting
wat er conservation within the Navy.

(4) Provi des assistance to shore activities for
testing of drinking water outlets and selecting lead mtigation
met hods.

b. Chi ef, Bureau of Medicine and Surgery:

(1) Revi ses instructions and ot her appropriate
docunents to reflect Navy requirenents.

(2) Est abl i shes and publishes appropriate additional
standards of water quality and nonitoring requirenments for Navy
dri nki ng water systens afl oat and overseas.
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(3) Provi des health-rel ated advice to Navy commands in
carrying out their responsibilities for drinking water quality
and distribution.

(4) Ensures that health and safety issues are
addressed when chem cal additives are used in drinking water,
especially chem cal additions used to reduce |ead.

C. Maj or cl ai mants:

(1) | mpl enment the SDWA programrequirenments at their
shore activities.

(2) Pl an, program budget and provide funding for
current and future requirenents under the SDWA and revisions to
t he NPDVWR

d. Commandi ng officers of shore activities:

(1) Budget sufficient resources for operations
mai nt enance, and repair of drinking water systens in conpliance
wi th applicabl e standards, including sanpling/nonitoring,
reporting, recording, and other substantive and adm nistrative
requi renments, including Navy requirenents.

(2) Ensure, if conmmanding officer of host activity
t hat owns, operates or uses drinking water systens, applications
for applicable federal, state and/or local permts are filed and
that activity(ies) conply with EPA state, and | ocal drinking
wat er requirenents.

(3) Revi ew the various uses of water at their
activities to ensure that all economcally practical water
conservati on neasures are taken.

(4) Provi de for proper sanpling and anal ysi s,
nmoni tori ng, operation, maintenance, repair and alteration
regardi ng the drinking water system

(5) Ensure all personnel who collect sanples and
perform potabl e water system analysis are certified to do so per
applicable federal, state, and | ocal regul ations.

(6) Provi de resources (tuition, travel, per diem for
training operators of public water systens and ensure conpliance
with applicable state certification requirenents.
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(7) | dentify and submt conpliance projects per
Chapter 1, OPNAVI NST 5090.1 Series or Marine Corps O der
P5090. 2A, Chapter 3.

(8) Ensure that plunbing repairs made to activity
dri nking water systens use |lead free material s.

(9) Ensure that an adequate nunber of facility
| ocations are included in the primary supplier’s | ead and copper
sanpling pool, and that appropriate action is taken, either by
the primary supplier or the facility.

(10) Performlead and copper nonitoring, when the Navy
wat er supplies are not included in the primary supplier’s
sanpl i ng pool .

(11) Conduct vulnerability assessnents and sanitary
surveys as needed.

(12) Ensure that an operation and mai nt enance program
is established and i nplenmented at each activity. This applies
to both primary and consecutive water supplies. At a m ninum
t he program nmust ensure proper emnergency and preventive
mai nt enance, proper systemdi sinfection after maintenance work
is performed, scheduled flushing of the distribution system as
needed, and a val ve exerci se and mai nt enance program

(13) Ensure that a Cross-Connection and Backfl| ow
Prevention Programis established and inpl enented at each
activity.

e. Preventive Medicine Authority: The
installation preventive nmedicine authority has an advisory role
and recomrends corrective neasures when any phase of water
sanitation is unsatisfactory.
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Section Il. | MPORTANCE OF POTABLE WATER
5-5 GENERAL
5- 6 CONTAM NANTS | N DRI NKI NG WATER
5-7 M CROBI OLOGI CAL, PHYSI CAL AND CHEM CAL
CONTAM NANTS
5- 8 RADI OLOGI CAL CONTAM NANTS

5-5 CGENERAL

a. Mst community water suppliers deliver high quality
drinking water to mllions of Anericans every day. O the nore
t han 55,000 Conmunity Water Systens in the United States, only
4,769 or 8.6 percent reported a violation of one or nore
drinking water health standard in 1996.

b. Nationw de, drinking water systens have spent hundreds
of billions of dollars to build drinking water treatnent and
di stribution systens, and they spend an additional $22 billion
per year to operate and maintain them Additional funds becane
avail abl e in 1997 to upgrade drinking water systens and
i npl enent | ocal source water protection activities.

c. In addition, there is a network of governnent agencies
enpowered to ensure that public water supplies are safe.
Nonet hel ess, problenms with |ocal drinking water can, and do,
occur.

5-6 CONTAM NANTS | N DRI NKI NG WATER

a. Al sources of drinking water contain sone naturally
occurring contam nants. Because water is the universal solvent,
many materials are easily dissol ved upon contact. At |ow
| evel s, these contam nants generally are not harnful in our
drinking water. Renoving all contam nants would be extrenely
expensive and in nearly all cases would not provide greater
protection of health. A few of the naturally occurring
subst ances may actually inprove the taste of drinking water and
may have nutritional values at |ow |levels.

b. As popul ation growt h and devel opnent of natural areas
i ncrease, there are growi ng nunbers of contam nation threats to
dri nking water. Suburban sprawl has encroached upon water sheds,
bringing with it potentially hazardous by-products. |Instances
of serious drinking water contam nation occur infrequently, and
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typically not at |evels posing near-term health concern.
Nonet hel ess, with the threats of such events increasing,
dri nki ng water safety cannot be taken for granted.

5-7 M CROBI OLOG CAL, PHYSI CAL, AND CHEM CAL
CONTAM NANTS

a. Mcrobiological and chem cal contam nants can enter
wat er supplies. These materials can be the result of human
activity or can be found in nature. For instance, chem cals can
mgrate fromdi sposal sites and contam nate sources of drinking
water. Aninmal wastes and pesticides may be carried to | akes and
streans by rainfall runoff or snow nelt. Human wastes may be
di scharged to receiving waters that ultimately flow to water
bodi es used for drinking water. Coliform bacteria from human
and ani mal wastes may be found in drinking water if the water is
not properly treated or disinfected. Coliformbacteria are also
used as indicators that other harnful organisnms may be in the
wat er .

b. The potential for health problenms fromdrinking water is
illustrated by | ocalized outbreaks of water-borne disease. Many
of these outbreaks have been linked to contam nation by bacteria
or viruses, probably from human or animal waste. |In 1993 and
1994, for exanple, there were 30 reported di sease out breaks
associated wth drinking water, 23 associated with public
drinking water supplies and 7 with private wells.

c. Certain pathogens, such as Cryptosporidium may pass
t hrough water treatnent filtration and disinfection processes in
sufficient nunbers to cause health problens. Cryptosporidiumis
a protozooan that causes the gastrointestinal disease
cryptosporidiosis. The nost serious and sonetines deadly,
consequences of cryptosporidiosis tend to be focused anong
sensitive nenbers of the popul ation such as individuals with
i mmune system defi ci enci es.

d. Nitrate in drinking water at |evels above the national
standard poses an imredi ate threat to young children. Excessive
| evel s can result in a condition known as “blue baby syndrone.”
| f untreated, the condition could be fatal.

5-8 RADI OLOG CAL CONTAM NANTS

Natural |y occurring contam nants al so are being found in
drinking water. For exanple, the radioactive gas radon-222
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occurs in certain types of rock and can get into ground water.
Peopl e can be exposed to radon in water by drinking it, while
showering, or when washing dishes. The primary source of
exposure to radon in the hone is radon seeping out of the soi
and into the basenent air.

Section |1l WATER SOQURCES
5-9 GENERAL
5-10 PUBLI C WATER SYSTEM
5-11 BOTTLED WATER
5-9 GENERAL
a. Drinking water conmes from surface water and ground

wat er. Large-scale water supply systens tend to rely on surface
wat er resources, and smaller water systens tend to use ground
water. Including the approximately 23 mllion Anericans who use
ground water as a private drinking water source, slightly nore
than half of the population receives its drinking water from
ground wat er sources.

b. Surface water includes rivers, |akes, and reservoirs.
Gound water is punped fromwells that are drilled into
aquifers. Aquifers are geologic formations that contain water.
The quantity of water in an aquifer and the water produced by a
wel | depend on the nature of the rock, sand, or soil in the
aquifer where the well withdraws water. Drinking water wells
may be shallow (50 feet or less) or deep (nore than 1,000 feet).
The water utility or public works departnent can identify the
source of the public drinking water supply.

5-10 PUBLI C WATER SYSTEM

a. The SDWA defines a public water system as one that
serves piped water to at |east 25 persons or 15 service
connections for at |east 60 days per year. Such systens may be
owned by honmeowner associ ations, investor-owned water conpani es,
| ocal governnents, and others. Water that does not cone froma
public water supply, and which serves one or only a few hones,
is called a private supply.

b. Community water systens are public systens that serve
peopl e year-round in their homes. EPA also regul ates ot her
ki nds of public water systens-such as those at school s,
factories, canpgrounds, or restaurants that have their own water
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supply. The information in this chapter covers only comunity
wat er systens because they are the source of nost drinking
wat er .

C. Many installations have isolated water sources, such
as wells and springs, for drinking water in training areas. In
many cases, these isolated water sources do not serve 25
individuals daily for 60 days a year and have |l ess than fifteen
servi ce connections; therefore, they are not classified as
public water systens. These sources are considered field
sources. Sanitary control of field sources is addressed in
Chapter 9 of this manual, Preventive Mdicine for G ound Forces.

d. Further information on water systens is |located in
section 5-31.

5-11 BOTTLED WATER

a. Bottl ed water may be used on Navy and Mari ne Corps
installations in the United States or overseas as a source of
drinking water. Bottled water is derived from surface or
subsurface water sources, depending on the bottler, and has been
shown to be of variable quality. It is commonly contended that
bottl ed water may be of better quality than |ocally available
public water supplies. This may not be the case. Bottled water
wll be only as good as the source from which obtained and the
quality of treatnment received. Bottled water used at Navy and
Marine Corps installations nust nmeet all the quality
requi renments of (Title 21 Code of Federal Regul ations Part
103.35 (21 CFR 103.35) and be processed and bottled in plants
nmeeting the standards in 21 CFR 129).

b. Approved bottled water sources may be found in the
U S Arny publication, "Directory of Sanitarily Approved Food
Est abl i shnments for Arnmed Forces Procurenment”™ or NSF Listings for
"Bottled Water and Packaged Ice."

Section |V WATER DI STRI BUTI ON SYSTEMS

5-12 GENERAL

5-13 CROSS- CONNECTI ONS

5-14 WATER MAI N FLUSHI NG AND DI SI NFECTI NG
5-15 PRESSURE

5-16 USE OF NON- POTABLE WATER
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5-12 CGENERAL

The use of substandard facilities for water distribution wll
adversely affect the quality of the water. The safety and

pal atability of the water must not be inpaired by defects in the
system The distribution systemmnmust not |eak and, when

possi ble, its various mains and branches wll not be subnerged
in surface water or ground water. Dead-end mains nust be
reduced to ensure effective circulation of the water. Water

mai ns must be | aid above the elevation of sanitary sewers and at
| east ten feet horizontally fromsuch sanitary sewers when they
are parallel. Wiere a sanitary sewer crosses over a water
supply pipe, the sanitary sewer nust be in pressure pipe or
encased in concrete for ten feet on both sides.

5-13 CROSS- CONNECTI ONS

| nt erconnecti ons between a potable water distribution system and
a non-pot abl e system nust not be permtted. Each potable water
distribution system nust be periodically inspected to detect and
remove all potential or existing cross-connections and to ensure
t hat proper engineering neasures, e.g., air gaps and back-fl ow
prevention devices, are in place and properly operating. Only

t hrough routine inspections can the control and elimnation of
hazards be achi eved. EPA-570/9-89-007, Cross-connection Control
Manual , gives excellent information on nmethods and devices for
backf |l ow prevention, testing procedures for backflow prevention
devi ces, and adm nistration of a cross-connection control
program  NAVFACI NST 11330. 11 series contains a list of backflow
prevention devi ces approved for use at Navy and Mari ne Corps
shore installations. See Appendix B for definitions of terns
used in this chapter.

5-14 WATER MAI'N FLUSHI NG AND DI SI NFECTI ON

a. Publ ic works or mai ntenance personnel nust make sure
that new or repaired mains and extensions are cleaned and
flushed with potable water prior to disinfecting and placing
into service. The purpose of this flushing is to clear al
dirt, nmud, and debris fromthe new or repaired mains. A
velocity of at |least three feet per second is needed for
adequat e fl ushi ng.

b. D sinfecting Water Mains.

(1) When the nunber of gallons of water the conponent
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or systemcontains or will contain has been determ ned, the
correct dosage of cal cium hypochlorite (65-70% free avail abl e
chlorine (FAC)) or sodium hypochlorite (five to ten percent FAQC)
may be found by referring to the "Chlorine Dosage Cal culator™ in
Chapter 6, Water Supply Afloat, of this manual. This calculator
gi ves the approxi mate dosage of chem cals needed for the desired
di sinfecting FAC residual. These residuals nust be checked with
t he DPD col or conparator procedure or an electronic chlorine
resi dual testing device.

(2) \Wen portable gas chlorinators are used to
di sinfect mains, tanks, or other units, the operator's
i nstructi on manual nust be consulted. The desired disinfecting
resi dual s nmust be checked.

(3) Residuals and specified contact tinmes listed in
Tabl e 5-1, are acceptable for disinfecting water mains, tanks,
and ot her appurtenances providing they are first cleaned and
flushed, as above, with potable water.

Table 5-1. Water main disinfecting procedures.

Initial FAC ppm Contact Tine FAC ppm After Required
Contact Tinme
50 ppm 24 hours 25 ppm
500 ppm 30 mnutes 500 ppm
100 ppm 4 hours 50 ppm

(4) Swabbing Repair Pipe Length and Fittings.
Besi des the flushing and disinfecting procedures descri bed
above, the interior of all repair pipe lengths and fittings nust
be swabbed with five percent chlorine solution (50,000 PPM
before installing. After the repairs are conpleted, the
repaired section nust be flushed and disinfected as di scussed
above. The purpose of swabbing is to make sure that the residue
inthe joints and fittings is oxidized.

(5) Post Disinfection, flushing, and M crobi ol ogi cal
Anal ysis. Regardl ess of the nethod used to disinfect new or
repaired mains, the high concentration chlorine solutions nust
be flushed fromthe |ine after disinfection is conplete.
Sanpl es nmust then be collected down flow fromthe affected pipe
| ength, or on both sides of the length if the direction of flow
is variable or unknown. Sanples nust be checked for

10
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m cr obi ol ogi cal contam nation to nmake sure that disinfection has
been adequat e.

5-15 PRESSURE

Wat er distribution systens nust be designed to provide an
accept abl e operating pressure. Areas on high ground or with high
pressure demand nust have a separate high service systemfor

mai nt ai ni ng pressure by punpi ng, backed by el evat ed storage,
whenever possible. No main in a Navy and Mari ne Corps

di stribution system should be |l ess than six inches in dianeter.
Sizes 4 inches and snaller are to be used only upon the approval
of NAVFAC Headquarters.

5-16 USE OF NON- POTABLE WATER

Non- pot abl e distribution systens nust be designed to prevent

i nterconnection, e.g., by use of inconpatible coupling devices,
with the potable water system The Marking "NON POTABLE' nust be
stenciled on the non-potable distribution system On shore
stations, color-coding of pipes will be used to distinguish

pot abl e from non-potabl e systens. See Table 5-2.

Section V POTABLE WATER STORAGE

5-17 GENERAL

5-18 MAI NTENANCE

5-19 SANI TARY STANDARDS FOR WATER STORAGE
5-20 DI SI NFECTI ON OF WATER STORACGE TANKS

5-17 CGENERAL

Pot abl e water distribution reservoirs are necessary for fire
fighting, to satisfy peak demands, to support uniform water
pressure, to neet industrial demands, and to avoid continuous
punpi ng. ML HDBK 1005/7 gives detailed information on sel ection
of storage tanks for use on Navy and Marine Corps installations.

5-18 MAI NTENANCE

a. | nspecti on, maintenance, and repair of storage tanks
is essential. Corrosion and scaling in storage tanks may
adversely affect the quality of the stored water, and ultimately
result in their structural failure. Al tank coatings,

i ncl udi ng sealing conpounds and other materials nust be

11
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equivalent to or qualified to National Sanitation Foundation

I nternational (NSF) Standard No. 61. Non-potable systens nust be
physically separated fromall potable water distribution
systens. Only authorized personnel can operate the non-potable
system

b. Non- potabl e fresh or salt water is used for fire
protection, flushing, and industrial uses only when the potable
wat er supply is insufficient for all requirenents.

C. The use of non-potable water for personal hygiene,
e.g., laundering, showering, and bathing, is prohibited for Navy
and Marine Corps installations.

TABLE 5-2. Color coding for shore-to-ship water connections

Water Type Col or

Pot abl e Wat er Bl ue, dark

Wat er provided for Red

Fire Protection

Chill ed Water Striped Blue and
Wi te

Oly Waste-\Water Striped Yellow and
Bl ack

Sewer ol d

5-19 SAN TARY STANDARDS FOR WATER STORAGE
a. Wen potabl e water tanks are bel ow ground | evel:

(1) The overflows, e.g., manhol e covers and vents,
nmust be located with their tops six inches above grade.

(2) The bottom of the tank nust be higher than the
water table or flood water; designed for a m nimum of eight
feet.

(3) The ground around the tank nust be sl oped away
fromthe tank to provide drai nage.

(4) The tanks must be located at a level which is
hi gher than any sewers or sewage systens.

(5) Sewers or sewage disposal systens nmust be | ocated
at least 50 feet fromwater storage tanks.

12
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b. Al'l Pot abl e WAt er Tanks.

(1) Potable water storage tanks nust be covered to
prevent contam nation by dust, rain, insects, animals, birds,
and to di scourage al gae grow h.

(2) Al vents and overflows nust be screened with 20-
mesh bronze insect screens. The vents nust be rainproof by
usi ng goose-necks or vent caps.

(3) The construction and | ocation of manhol es nust
mnimze the possibility of contam nation. Manhol es (roof
hat ch) shoul d be designed with a coam ng or curb two to six
i nches high around the opening. The manhol e covers nust overl ap
this coating by at |east two inches. Except when in actual use,
manhol e covers shoul d be | ocked.

(4) Overflow and drain pipes nmust not be directly
connected to sewers.

C. Safety precautions nust be taken before entering the
storage tank to prevent accidents due to oxygen deficient
at nospheres or harnful concentrations of toxic or explosive
gases or vapors. The NAVSEA Gas Free Engi neering Manual ( NAVSEA
S6470- AA- SAF-010), American National Standards Institute (ANSI)
Z117. 1- 1995, Safety Requirenments for Confined Spaces, and | ocal
instructions nust be consulted for correct entry procedures.
The | ocal safety and health officer or an industrial hygienist
(avai |l abl e at Naval Hospitals, clinics, and NAVENPVNTMEDUS)
shoul d be contacted for safety information on working in tanks
and ot her confined spaces.

(1) Ladders with approved safety cages nust be used
on all standpi pes and el evated storage tanks.

(2) Install a wre fence and | ocked gate around
storage tanks to prevent unauthorized entrance.

5-20 DI SI NFECTI ON OF WATER STORAGE TANKS

a. Pot abl e water tanks must be disinfected before put
into service or when entered for inspection or any other reason.
Tanks must al so be disinfected when bacteriol ogi cal evidence
shows that the tank has becone cont am nat ed.

13
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b. Di si nfecting procedures nay be one of the techniques
described in Article 5-26 or a nmethod which uses spraying or
swabbing the walls and surfaces with a 500 ppm FAC sol uti on.
This concentration gives al nost i mredi ate disinfection. After
conplete application, all surfaces nust be flushed wth potable
water. This operation nust be coordinated with facility nedi cal
personnel and entry and work nust follow 5-19.c above.

Section VI WATER TREATMENT

5-21 GENERAL

5-22 FLOCCULATI OV SEDI MENTATI ON

5-23 FI LTRATI ON

5-24 | ON EXCHANGE

5-25 ADSORPTI ON

5-26 DI SI NFECTI ON ( CHLORI NATI QN, QZONATI ON)
5-27 FLOURI DATI ON

5-28 CORROSI ON CONTRCL

5-21 CGENERAL

Water suppliers use a variety of treatnment processes to renove
contam nants fromdrinking water. These individual processes
may be arranged in a “treatnment train” to renove undesirable
contam nants fromthe water. The nbst commonly used processes

i nclude floccul ation, sedinmentation, filtration and di sin-
fection. Sonme treatnent trains also include ion exchange and
adsorption. A typical water treatnent plant would have only the
conbi nation of processes needed to treat the contamnants in the
source water used by the facility. ML HDBK 1005/7 gives further
information on the specifics of various treatnent nethods.

5-22 FLOCCULATI ON/ SEDI MENTATI ON

Fl occul ation refers to water treatnent processes that conbine
smal| particles into |arger particles, which settle out of the
water as sedinent. Alumand iron salts or synthetic organic
polyners (alone, or in conbination with netal salts) are
generally used to pronote coagulation. Settling or
sedinentation is sinply a gravity process that renobves

floccul ated particles fromthe water.

14
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5-23 FI LTRATI ON

Many water treatnment facilities use filtration to renove

remai ning particles fromthe water supply. Those particles
include clays and silts, natural organic matter, precipitants
fromother treatnment processes in the facility, iron and
manganese, and mcroorganisns. Filtration clarifies water and
enhances the effectiveness of disinfection.

5-24 | ON EXCHANGE

| on exchange processes are used to renove inorganic constituents
if they cannot be renpved adequately by filtration or

sedi nentation. 1on exchange can be used to treat hard water

It can also be used to renove arsenic, chrom um excess
fluoride, nitrates, radium and uranium

5-25 ADSORPTI ON

Organi c contam nants, color, and taste-and odor-causing
conmpounds can stick to the surface of granular or powdered
activated carbon (GAC or PAC). GAC is generally nore effective
than PAC in renoving these contam nants. Adsorption is not
commonly used in public water supplies.

5-26 DI SI NFECTI ON ( CHLORI NATI ON, OZONATI ON)

a. Water is disinfected before it enters the distribution
systemto ensure that dangerous m crobes are killed. Chlorine,
chl oram nes, or chlorine dioxide nost often are used because
they are very effective disinfectants, and residual
concentrations can be maintained to guard agai nst bi ol ogi cal
contam nation in the water distribution system (Ozone is a
powerful disinfectant, but it is not effective in controlling
bi ol ogi cal contam nants in the distribution pipes because it
| eaves no disinfectant residual.

b. EPAis in the process of devel opi ng regul ations
limting the anmount of disinfection by-products (DBPs). DBPs
are contam nants that form when disinfectants react with organic
matter that is in treated drinking water. Long-term exposure to
sone DBPs may increase the risk of cancer or other adverse
health effects.

15
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C. Chl ori nati on.

(1) Under normal operating conditions, chlorination
is the nost widely used procedure for the routine disinfection
of water. The efficiency of chlorine is affected by the
foll om ng vari abl es:

(a) The types and concentrations of the chlorine
fornms present.

(b) The pH of the water. At pH 6.5 and a

tenperature of 700 F (220 C), 0.3 ppm of conbined residua

causes a 100 percent bacterial kill in 60 mnutes. Wth the
sane tenperature and tine, at pH 7.0 the conbi ned residual nust
be increased to 0.6 ppmto acconplish the sanme degree of
bacterial kill. Data for this pH-chlorine residual relationship
are presented in Table 5-3.

TABLE 5-3. Chlorine-pH relationship for 100% bacteri al

kill in 60 minutes (at 720F)
pH COVBI NED
CHLORI NE
(ppm
6.5 0.3
7.0 0.6
7.7 0.9
8.0 1.0
8.5 1.2
9.5 1.5
10.5 1.8

(c) The type and density of organisnms (virus,
bacteria, protozoan, helmnth, or others). O all the
wat er borne di seases, those caused by bacteria are the nost
easily prevented by chlorine disinfection. At the other
extrenme, certain pathogenic organi sns such as the cysts of the
protozoa E. histolytica and Gardia |lanblia are very resistant.
The oocysts of Cryptosporidium parvum are even nore resistant to
chl ori ne.

(2) Disinfection Requirenents (Non-Filtering

16



CHAPTER 5, WATER SUPPLY ASHORE
DRAFT - - DRAFT - - DRAFT

Systens). Public water systens that do not provide filtration
and use a surface water source or a ground water source under
the direct influence of surface water nust provide disinfection
sufficient to ensure at |least 99.9 percent (3 log) inactivation
of Gardia lanblia cysts and 99.99 percent (4 |log) inactivation
of viruses every day the system serves water to the public,
except any one day each nonth.

(a) The disinfectant system nust have either
redundant conponents, including an auxiliary power supply with
an automatic start-up and alarmto ensure that disinfectant
application is maintained continuously while water is being
delivered to the distribution system or an automatic shut-off
of delivery water whenever there is |less than 0.2 ppm of
resi dual disinfectant concentration in the water. See 40 CFR
141.72(a)(3) for an exception to the water shut-off device.

(b) The residual disinfectant concentration
entering the distribution systemcannot be less than 0.2 ppm for
nmore than four hours. The residual disinfectant concentration
in the distribution system neasured as total chlorine, conbined
chlorine, or chlorine dioxide, cannot be less than 0.2 ppm for
nore than four hours.

(c) The residual disinfectant concentration in
the distribution system neasured as total chlorine, conbined
chlorine, or chlorine dioxide, cannot be undetectable in nore
than five percent of the sanples each nonth, for any two
consecutive nonths that the system serves water to the public.
See 40 CFR 141.72(4) (i) for an exception when the use of a
heterotrophic plate count, approved by the state, may be used
rather than a detectabl e disinfectant residual for purposes of
determ ning conpliance with this requirenent.

d. D sinfection Requirenents (Filtering Systens). Public
wat er systens that provide filtration nmust provide disinfection
sufficient to ensure at |least 99.9 percent (3 log) inactivation
of Gardia lanblia cysts and 99.99 percent (4 log) inactivation
and/ or renoval of viruses as determ ned by the state.

(1) The residual disinfectant concentration entering
the distribution systemcannot be I ess than 0.2 ppmfor nore
t han four hours.

(2) The residual disinfectant concentration in the

di stribution system neasured as total chlorine, conbined
chlorine, or chlorine dioxide, cannot be undetectable in nore
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than five percent of the sanples each nonth, for any two
consecutive nonths that the system serves water to the public.
See 40 CFR 141.74(a)(3i) for an exception when the use of a
heterotrophic plate count, approved by the state, may be used
rather than a detectabl e disinfectant residual for purposes of
determ ning conpliance with this requirenent.

e. Chlorine Residual. Water supplied to an installation
froman outside public water system should have a neasurabl e
chlorine residual (total chlorine, conbined chlorine, or
chlorine dioxide) in 95 percent of the sanples. If not, then
this should be considered in the m crobiol ogical nonitoring
program of the installation nedical authority. Coordination
bet ween the supplier, the public works or the facilities
mai nt enance officer and the preventive nedicine authority is
essential in this situation. Installation of a chlorination
system for the supplied water (rechlorination) nust be
considered if an unheal thful situation exists. Not al
di sinfectants or chem cals added to purchased water wll be
conpatible wwth chem cals used by the supplier. For exanple,
the addition of chlorine sufficient to produce a FAC residual to
wat er disinfected with conbined chlorine (chloram ne), which
del ays formation of trihal omethanes (THVM, may result in a
product which exceeds the maxi num contam nate | evel (MCL) for
THM  Hence, the supplier and state or EPA authorities nust
approve chem cals added to purchased water. Rechlorination (or
ot her chem cal addition) of purchased water could make the
installation commander a new supplier of water responsible for
all requirenments of the SDWA inpl enented by NPDWR.  Fi nal
interpretation of whether or not an installation is classified
as a supplier of water rests with the state regulatory
authorities (if primcy has been granted) or with the regional
EPA officials (if in a non-primacy state or territory).

(1) Chlorination in the Event of System Probl ens.
Water in systens where sanitary, physical, or operating defects
or other special hazards are known to exist, or where
m cr obi ol ogi cal exam nations show that satisfactory quality
cannot be obtained without rechlorination, the water should be
rechlorinated to |l evels shown in Table 5-4.

(2) Health Effects of Chlorination. Concern has been
generated over the health effects of chlorinated organics.
Specifically, trihal omethanes (THWs) were placed into the MCLs
of NPDWR. THMs are commonly found in chlorinated drinking
water, particularly in drinking water obtained from surface
sources. THVs are formed by the reaction of naturally occurring
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organi ¢ substances and chlorine during drinking water treatnent
and distribution. Chlorination nethods used by the installation
wat er works nmay have a dramatic effect on the resultant |evel of
THVs. Installations obtaining their raw water from surface
sources and practicing pre- and postchlorination nay practice
chlorination optimzation. Prechlorination dosages can be
reduced to the | owest |evel consistent wth the mai ntenance of a
trace chlorine residual throughout the treatnent system before
postchlorination. Post chlorination will then be used to

achi eve needed chlorine residuals in the distribution system
Use of this technique allows for the nost effective use of
chlorine consistent wwth mnimzing THM formati on. Potable
water transferred fromshore to ship will normally contain at

| east 0.2 ppm FAC, however, ships, in sone areas, nmay be
supplied with water disinfected wwth chloramne. 1In this case,

t he area NAVENPVNTMEDU may be contacted for instructions on
testing, treatment, and surveillance procedures.

(3) Determnation of Chlorine Residuals. Both FAC

and conbined chlorine residuals are applicable at facilities

| ocated in the United States and overseas. Residual FAC can be
determ ned by using the diethyl-p-phenyl ene, di am ne (DPD) net hod
or other EPA approved nethod that neasures specifically for FAC.
Combi ned chlorine residuals can be found by tests that give the
total chlorine present fromwhich the free conponent can be
subt r act ed.

(4) Chlorination Methods.

(a) Marginal Chlorination. In margina
chlorination, the initial chlorine denand has been satisfied but
sone oxi di zabl e subst ances renmin.

(b) Superchlorination-Dechlorination. This
procedure involves the application of chlorine in greater
concentrations than are needed to afford acceptabl e bacteri ci dal
efficiency. This practice gives control over taste and odor
produci ng substances as well as control of bacteria. Surplus
chlorine is renoved by dechlorination with sul fur dioxide,
aeration, or activated carbon before the water enters the
di stribution system

(c) Break-point Chlorination. In break-point
chl orinati on enough chlorine is applied to produce a chlorine
resi dual conposed of predomnantly FACwth little or no
conbi ned chl ori ne.
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(d) Chl oram nes (Conbi ned Chl orine and Ammoni a).
Dependi ng on the popul ati on served, EPA has established the MCL
for trihal onethanes at 0.10 ppm (0.10 ng/L). Sonme raw water
sources contain naturally occurring substances (precursors)
which react with chlorine to form T THM \When chl oram nes, rather
than free chlorine are used to disinfect water containing
precursors, the formation of THM may be del ayed until the water
i s used.

TABLE 5-4. M ninmum free and conbi ned chl ori ne resi dual,
recommended in the event
of water system probl ens

M ni rum concentrati on of | M ni num concentrati on of

pH val ue free chlorine residual conbi ned chl ori ne
after 10 mnutes, ppm residual after 60
(mgy/ L) m nutes ppm (ng/L)

1.0

1.5

1.8

Not applicabl e
Not applicabl e

H

oc©PXPNO
ocoocoo
OO0 00oOo
0o ANN

When conpared to free available chlorine, the disinfection
capabilities of chloramnes are |less effective. A |onger
contact tine is needed to obtain conplete disinfection.
Specific chl oram ne disinfection techniques, e.g., ratio of
ammoni a and chlorine, point in treatnent where chlorine is
added, and point where ammonia is added, are designed for the
wat er being treated. All proposed treatnment processes to
renmove/ prevent THM nust be approved by the state or EPA

regi onal office.

(5) Water plant surveillance personnel nust ensure
that chlorine | evels are nmaintained by regular and frequent
chlorine analysis, both at the point of application and at
various points in the water distribution system Testing of
treated water for chlorine residual before and after
di stribution nust be acconplished as required by 40 CFR 141.72.
Al so, the installation nmedical authority must test for chlorine
resi dual s when nedi cal surveillance sanples are taken. See
Appendi x A

f. O her Disinfection Methods. Methods of disinfection
ot her than chlorination are being used in the United States and
t hroughout the world. Requests for Navy and Marine Corps to use
a nethod other than chlorination nust be granted by the
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applicable state where the systemis |ocated. See 40 CFR
141. 72.

5-27 FLOURI DATI ON

Fluorides are a small but inportant elenment in the human diet.
Part of the concentration may be obtained in food, but the
greatest portion will conme fromthe potable water supply. When
opti mum amounts of fluorides are not naturally present in
drinking water, the application of fluoride to water supplies is
necessary for the prevention of caries for persons of all ages.

5-28 CORRCSI ON CONTROL

Corrosion is a phenonenon associated with a netal and the water
within a distribution system Physical factors that affect
corrosion and corrosion control are tenperature, velocity of

wat er noving over the netal, changes in direction and velocity
of flow, and contact with a second netal or nonnetal.

Sinplified indices have been devel oped (see Standard Met hods for
t he Exam nation of Water and Wastewater) for determ ning the

rel ative corrosiveness of the water which take into account pH
tenperature, alkalinity, hardness, and total dissolved solids of
t he water.

Section VII WATER QUALI TY STANDARDS
5-29 TREATED WATER STANDARDS

a. General. Water nmade avail able for human consunption
must be of the highest quality. Quality standards for treated
wat er reflect the maxi mum val ues of various constituents that
may be present in drinking water. These val ues were devel oped
by the Environnental Protection Agency (EPA) and are referred to
as maxi mum contamnant limts (MCLs) and action levels (ALS) in
the case of |ead and copper. These standards are presented in
Appendi x E.

b. Physical Quality. The principal physical
characteristics of water are color, odor, and turbidity.
Tenperature may al so be considered a physical quality. The
basis for physical quality standards is prinmarily related to
consuner acceptance of the water. Wters havi ng physi cal
characteristics exceeding the limts in appendix F wll not, as
a general rule, be used for drinking. Wen water of a |esser
physical quality is used due to |local conditions, concurrence
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nmust be obtained fromthe local installation nedical authority.
Note: |If water quality does not neet the standards of NPDWR
(Appendi x E), coordination with regulatory authorities is also
required.

C. Chem cal Quality. The chemcal quality of water is
determ ned by all the chem cal constituents present and
i nteractions between these constituents. The chemcal quality
of the water nmay be described in terns of inclusive
characteristics, e.g., total hardness, alkalinity, and pHor it
may be described in terns of a particular cation or anion, e.g.,
arsenic, barium or cal cium

d. M crobi ol ogi cal Quality.

(1) The mcrobiological quality of drinking water
indicates its potential for transmtting waterborne diseases.
M cr obi ol ogi cal exam nations will reveal the quality of the raw
water source and is an aid in deciding the treatnent needed.
| ndi cator organi sns are used to show the presence of fecal
contam nation in a water supply. The nbost common organi sns used
as indicators of possible contam nation are bacteria of the
coliformgroup such as Escherichia coli, Klebsiella pneunonia,
and Enterobacter aerogenosa. These organisns occur in |arge
quantities in the intestines of warm bl ooded animals and are
used as presunptive evidence of fecal contam nation of water.
Their occurrence, particularly in |ow densities, does not always
mean that human fecal contam nation has occurred. But, the
presence of any coliformorganismin treated drinking water is a
sign of either inadequate treatnent or the introduction of
undesirable materials to the water after treatnent.

(2) Mcrobiol ogical exam nations of potable water are
conducted to show either the presence or absence of the coliform
group. 40 CFR 141 di scusses the EPA approved net hods which
i nclude the nenbrane filter technique (MFT), multiple tube
fermentation (MIF) technique, the Mniml Medi um ONPG MJG ( MMO-
MJG) test which includes Colilert® and Colisure® and the
presence- absence (P-A) coliformtest.

(a) Menbrane Filter Technique (MT). Because of
its relative sinplicity, the MF has gai ned w de acceptance
t hroughout the mlitary. The M-, as described in the current
edition of Standard Methods for the Exam nation of Water and
Wast ewat er, may be used, unless another test is mandated by the
state in which the public water systemis |located. A step-by-
step description is included in Chapter 6 of this nmanual.
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Unl ess other controls are specified by the applicable state, one
positive (prepared with a rectal swab) and one negative control
(sterile water or saline) should be run each nonth.

(b) Multiple Tube Fernentation Techni que. The
MIF is found in the current edition of Standard Methods for the
Exam nation of Water and Wastewater. The MIF can be used when
hi gh anmounts of suspended solids in the sanple limt the use of
t he MFT.

(c) MMO-MJG test. The MMO- MJG Test is based on
the ability of coliformbacteria to produce the enzyne beta-
gal act osi dase whi ch hydrol yses 0-nitropenyl - bet a- d-
gl act opyranosi de (ONPG) present in the chemcally defined nedi um
to formcolor. The fornulation of the test nedi um suppresses
the growm h of non-coliformmcroorgani sns; the target coliform
m croorgani sns produce the color within 24 hours. Two
commercial MMO-MJG test are currently avail able comrercially,
Colilert® and Colisure® Directions for perform ng the MMO MJG
test are found on the package insert. |[If all positive total
coliformtests are considered positive (w thout confirmtion)
for E. coli or fecal colifornms, control sanples nust be
performed if required by the applicable state. |If the state has
no control requirenents, positive (prepared with rectal swab)
and negative (prepared with sterile water or saline) control
sanpl es nust be acconplished at | east nonthly. When positive
total coliformtests are confirmed as positive for E. coli/feca
colifornms the controls available fromthe manufacturer (Quanta
Cult Kit in the case of I DEXX Laboratories Inc. for Colilert®
must be acconplished at | east once for each | ot nunber of the
MMO- MUG mat eri al used.

(d) Presence- Absence (P-A) ColiformTest. The
P-A Test is described in Standard Methods for the Exam nation of
Water and Wastewater. It is a sinple nodification of the MIF
procedure. Sinplification is acconplished by the use of one
|arge test portion (100 m) in a single test tube. Wen the P-A
is used, positive and negative controls should be acconplished
on a nonthly basis.

(e) The heterotrophic plate count (HPC) fornerly
the standard plate count is not required by NPDWR for
bacteri ol ogi cal surveillance nonitoring. |Its use nmay be needed
in water treatnent plants in conjunction with nodification of
the turbidity limt. The HPC gives the nunber of bacteria that
can grow under the conditions of the test. It has varying
significance for finished water, particularly if the plating is

23



MANUAL OF NAVAL PREVENTI VE MEDI CI NE
DRAFT - - DRAFT - - DRAFT

not conpleted within six hours after collection of the sanple.
The test is valuable in finding the m crobiol ogical efficiency
of the various units in a water treatnent process. Excessively
hi gh counts may indicate serious contam nation in the system and
warrant further investigation.

(3) O her Mcrobiological Tests. Oher nethods
exist to nore specifically identify the origin of
bact eri ol ogi cal contam nation. Fecal coliformand fecal strep
techni ques are two commonly used nmethods. Specific testing
procedures such as fecal coliformand fecal strep may be
i ndi cated for drinking water when nore generalized testing
(i.e., total coliformtesting) yields positive results. Fecal
coliformtesting may be determ ned by using either the nultiple
tube or the nmenbrane filter procedure. The nenbrane filter has
been shown to have 93 percent accuracy for differentiating
bet ween colifornms from warm bl ooded ani mals and coliforns from
ot her sources. Fecal streptococcal group organi sns can al so be
identified by using either nenbrane filter or multiple tube
met hods. The normal habitat of fecal streptococci is the
intestines of man and ani mals, naki ng these organi sns one
i ndi cator of fecal pollution. Because of organi sm survival
characteristics, other fecal indicators (fecal colifornms and
total coliforms) nust be used concurrently. Further discussion
on the m crobiology of drinking water and testing nethods can be
found in Standard nethods for the Exam nation of Water and
Wastewater. Consultation on this subject can be obtained by
contacting the area Navy Environnental and Preventive Mdicine
Uni t ( NAVENPVNTMEDU) .

e. Radi ol ogi cal Quality.

(1) Radiological water quality standards are based on
the prem se that any unnecessary exposure nmust be avoi ded. The
physi ol ogi cal effects that are associated with overexposure to
radi ati on demands the rejection of any treated water containing
excess quantities of radionuclides. Proper treatnent nethods
w Il provide drinking water of desired radiological quality in
nost cases. The NPDWR standards for radionuclide are summari zed
in Appendi x E.
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Section VIII MEETI NG THE REQUI REMENTS FOR WATER QUALI TY
SURVEI LLANCE

5- 30 WATER SYSTEMS NOT COVERED BY THE SAFE
DRI NKI NG WATER ACT

5-31 SYSTEM CLASSI FI CATI ON

5-32 WATER QUALI TY STANDARDS

5-33 STANDARDI ZED MONI TORI NG

5-34 VARI ANCES AND EXCEPTI ONS

5-35 ANALYTI C REQUI REMENTS

5- 36 LEAD AND COPPER RULE

5- 37 SURFACE WATER TREATMENT RULE

5-38 PUBLI C NOTI FI CATI ON

5-39 SAFE DRI NKI NG WATER ACT AMENDMENTS OF
1996

5- 30 WATER SYSTEMS NOT COVERED BY THE SAFE DRI NKI NG
WATER ACT
a. U.S. Navy and Marine Corps installations neeting all

of the followng criteria are not required to conply with the
Safe Drinking Water Act, because they do not qualify as a Public
Wat er System

(1) The drinking water system consists of
distribution and storage facilities only and the facility
provi des no treatnent, including no re-chlorination or
fluoridation anywhere in the system

(2) Obtains all drinking water froma regul ated water
supplier

(3) Does not sell drinking water.

(4) Does not provide water to commercial carriers
conveyi ng passengers in interstate comerce.

b. If a Navy or Marine Corps installation receives
pot abl e water from a nei ghboring town, provides no extra
treatnent of the water, and does not charge custoners for the
distributed water, the installation is exenpt from conpliance
wi th federal drinking water regul ati ons. However, sonme state and
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| ocal drinking water regul ations may apply, and Navy drinking
wat er regul ations apply.

5-31 WATER SYSTEM CLASSI FI CATI ONS

Public water systens are split in to tw categories: Conmunity
wat er systens and non-conmunity water systens. A comunity

wat er system supplies water to year-round residents. A non-
community water system supplies water to travelers or
intermttent consuners. All non-community systens are further
divided into two categories: Transient, non-conmunity systens
and non-transient, non-conmunity systens. A transient non-
community system could be a hotel or hospital that has its own
wat er supply. The non-transient, non-community water system may
be a school or work place wwth its own drinking water system
that provides water for the sanme peopl e throughout the year, but
for less than 24 hours a day. The Safe Drinking Water Act
applies to these different systens with different intensities,
since consuner exposure to potential contam nants varies anpbng
the types of systens. The transient, non-community systens have
only to conply with those regul ati ons that govern contam nants
(such as mcrobiological and nitrate/nitrite) which may result
in acute health effects, rather than health effects associated
with long-termexposure to contam nants (such as organic
carcinogens). The non-transient, non-comunity systens nust
conply with all regulations that apply to community water
systens with the exception of nonitoring for trihal onethanes.

As a general rule, if the Navy or Marine Corps owns and operates
a water system and has a housing area, the systemis a community
wat er system However, sone renote range and testing facilities
may be served by a non-transient, non-conmmunity system and sone
MAR canping facilities may be served by a non-transient, non-
comunity system

5-32 WATER QUALI TY STANDARDS

Compliance with water quality standards of the SDWA, published
in 40 CFR 141 as NPDWR (NSDWR 40 CFR 143, if enforced by the
state), is determned in one of two ways: applying a required
treatnment technique to control or renove regul ated contam nants,
or providing water quality neeting all drinking water MCLs, ALs
(in the case of |ead and copper) and SMCL when required by the
state. The MCL for a regulated chemcal is a federally
enforceabl e standard. Before establishing an MCL, the EPA
considers the best avail abl e technol ogies for renoving the
contam nant, analytical technologies for nonitoring the

contam nant, and the cost of both. A balance is nade between
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the cost to the consuner and the reduction of the risk to
consuner health. This cost- benefit analysis attenpts to
achieve a risk to human health that is no greater than one in a
mllion, e.g., the added threat of the contam nant at that |evel
woul d cause no nore than one extra cancer/adverse health effect
per mllion people, each drinking two liters of water per day
during a 70-year lifetine. Exceeding the AL |level for lead or
copper requires a water systemto take action to reduce the

| eaching problemw thin the system and to educate and protect

t he consunmer from exposure to | ead and copper from drinking

wat er. The EPA establishes each MCL upon the contam nant's MCLG
(maxi mum contam nant |evel goal) which is the level of a

contam nant in drinking water at which no known or anticipated
adverse health effects are expected to occur. The MCLGs are not
federally enforceable but are a nore desirable imt.

5-33 STANDARDI ZED MONI TORI NG

a. Drinking water nust be nonitored to ensure that it
nmeets all applicable MCLs. The EPA created a Standardi zed
Moni toring Framework to reduce the variability and conplexity of
drinking water nonitoring requirenents. The framework
synchroni zes the nonitoring schedule for source-rel ated
contam nants associated with the chronic health effects, e.g.,
vol atil e organic chem cals (VOCs), pesticides, herbicides,
radi onucl i des, and inorganic other than nitrate/nitrite.

b. The Standardi zed Mnitoring Framework. The framework
consists of a nine-year conpliance cycle which is conprised of
3-year conpliance periods. The first nine-year conpliance cycle
began on 1 January 1993 and ends on 31 Decenber 2001. The first
t hree-year conpliance period included 1993, 1994, and 1995. The
framewor k provides states flexibility to determne the specific
year within a conpliance period that water systens nust conduct
monitoring activities. States may wish to prioritize sanpling
based upon system size, vulnerability, or |aboratory capacity.
Once a systemis scheduled to sanple in the first, second, or
third year within a three-year conpliance period, the system
must then be sanpled in the correspondi ng year of subsequent
conpl i ance peri ods.

C. Speci fic Standardi zed Monitoring Requirenents.
(1) Each new set of regulations has initial sanpling
requi renents that nust be conpleted by all systens. The initial

round of nonitoring is required in the first full three-year
conpliance period after the effective date of a regulation. For
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exanple, if a regulation was effective sonetinme in 1994, then
initial nonitoring nust occur wthin 1996-1998.

(2) Systens that conplete initial nonitoring may be
eligible to reduce nonitoring frequency to the base or m ni mum
sanpling frequency. All systens nust sanple at this repeat
frequency, unless they receive a waiver fromthe state.

(3) Systens that detect contam nation, either during
initial or repeat nonitoring, must sanple quarterly at each
sanpling point detecting contam nation. The concentration that
is considered "detection"” is the MCL for organic chem cal s,
0.0005 ng/L for VOCs, or the Method Detection Limt (ML) for
pesti ci des and herbi ci des, polychlorinated bi phenyls (PCBs), and
synthetic organic chemcals (SOCCs). Quarterly sanpling nust
continue until the state determ nes that the anal ytical results
are "reliably and dependabl y* bel ow the MCL. G ound-wat er
systens nust take a mninmumof tw quarterly sanples before this
deci sion can be nade, and surface water systens nust take four
quarterly sanpl es.

(4) Waivers are available to all systens based upon
the results of a state conducted or approved vulnerability
assessnment. \Waivers can either reduce sanpling frequencies for
VOCs and inorganics or elimnate sanpling for pesticides,
asbest os, and unregul ated contam nants. \Wivers based upon
vul nerability assessnents are good for three years for
pesticides, six years for VOCs, and nine years for inorganic
chem cals. A new vulnerability assessnent nust be perforned to
renew a waiver. Mnimumecriteria for the assessnents are
publ i shed in each regul ation.

(5) The Standard Monitoring Framework allows for
grandfathering nonitoring data at the state's discretion. Data
collected up to three years prior to the beginning of the three-
year conpliance period, in which initial nonitoring is to begin,
can be used to satisfy initial nmonitoring requirenents. Systens
grandf at hering data would then nonitor at the base nonitoring
frequenci es unl ess issued a wai ver.

5-34 VARI ANCES AND EXEMPTI ONS

a. The SDWA permts states to grant variance or exception
to a PA6 froman MCL if the state finds that doing so will not
result in unreasonable risk to health or the consuners.

(1) The EPA provides guidance for states to use when
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determ ni ng what constitutes an unreasonable risk to health when
I Ssui ng variances and excepti ons.

(2) The sanme gui dance can be used to determ ne
accept abl e exposure levels in situations of tenporary
contam nation of drinking water supplies.

(3) A draft docunent, CGuidance in Devel oping Health
Criteria for Determ ning Unreasonable Risk to Health, is
avai lable fromthe Safe Drinking Water Hotline. It gives health
ri sk gui dance for various regul ated contam nants.

b. A variance is issued to a system when source water
conditions prohibit a systemfromneeting an MCL, even with best
avai |l abl e technol ogy (BAT) application. A schedule for
conpliance wth increnental progress toward achieving the MCL is
issued at the sane tine the variance is issued. An exenption is
granted to a PW5s unable to conply with an MCL or treatnent
t echni que due to econom c constraints. An exenption is granted
for one year with the possibility for extending the reprieve for
two additional years. Systens with 500 or | ess service
connections may renew an exenption for one or nore two-year
peri ods upon denonstration of pursuit of all practical steps
toward conpliance. Not all regulations allow for variances
and/ or exenpti ons.

5-35 ANALYTI CAL REQUI REMENTS

Al'l regul ated drinking water anal yses nust be conducted by state
certified | aboratories. Al certified |aboratories nmust conduct
anal yses usi ng approved test nethodol ogies. Federally approved

nmet hodol ogies are listed in 40 CFR 141 and 143.

5-36 LEAD CONTAM NATI ON CONTRCL ACT AND LEAD AND
COPPER RULE

a. The Lead Contam nation Control Act was passed as an
anendnent to the SDWA in October 1988. It was designed to
m nimze children's exposure to lead fromdrinking water in
schools and day care centers. A major provision of this Act
required the EPA to publish a list of drinking water coolers
that are not lead free. On 10 April 1989 this |ist was
published in 54 FR 14320 and updated on 18 January 1990 in 55 FR
1772. The Lead Contam nation Control Act also required states
to provide a gui dance docunent and testing protocol to assi st
schools to determ ne the source and anount of |ead contam nation
in school drinking water and in controlling such contam nati on.
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The EPA published a gui dance docunent, Lead in School Drinking
Water - A Manual For School Oficials to Detect, Reduce, or
Eli mnate Lead in School Drinking Water.

b. Lead and Copper Rule. This rule was finalized in June
1991 with corrections/revisions in July 1991, June 1992, and
June 1994. It is published in 40 CFR 141, Subpart 1.

(1) Alnost all |ead and copper concentrations in
wat er systens results fromleaching of the nmetals fromwater
service lines and internal plunbing materials rather than
contam nat ed source water. Corrosive water allows |eaching of
| ead and copper fromthe distribution system The rule requires
monitoring for | ead and copper at the consuner's water tap (sink
taps, not drinking fountains). Action |levels (ALs) rather than
MCLs were established for lead (0.015 ng/L) and copper (1.3
mg/L) in drinking water. First draw sanples (water standing in
the tap for at |east six hours) are collected by catching the
first water (one-liter) that comes fromthe tap and not all ow ng
any flushing or wasting of the water. Action |levels are not
exceeded if 90 percent of the first draw sanples fall bel ow
0.015 ng/L for lead and 1.3 ng/L or for copper.

Tabl e 5-5. Nunmber of |ead and copper sanples required

Popul ati on St andard Reduced

Served Number of Number of
Sanpl es Sanpl es

>100, 000 100 50

10,001 to 60 30

100, 000

3,301 to 40 30

10, 000

501 to 20 10

3,300

101 to 501 10

<100 5

(2) Mnitoring. The | ead and copper rule has a
nmoni toring schedule for large systens (serving nore than 50,000
peopl e€), medi um systens (serving 3,301 - 50,000 people), and
smal | systens (3,300 or less people). Initial nonitoring for
the Lead and Copper Rule occurs for two consecutive six-nonth
nmoni toring periods, although small and nmedi um systens that
exceed the action levels during the first six nonth nonitoring
peri od need not sanple for a second six-nonth nonitoring event.
Schedul es for continued nonitoring depend upon the results
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of the first two nonitoring period. The Lead and Copper Rul e
requires water systens to nonitor |ead and copper content at the
consuners taps within homes and work places. The nunber of
sanples required is determ ned by the nunber of people served by
the system See Table 5-5. The | ocation of sanples nust be
chosen according to specific criteria as defined by the rule.
Targeted |l ocations are divided into Tiers 1, 2, and 3. See
Table 5-6. Water systens unable to get all required sanples
fromTier 1 sites nust have the sanple site plan approved by the
state.

Table 5-6. Tier definitions

Ti er Sites | nclude

Tier 1 |Single famly structures*
t hat :

1) Contain copper pipes
with | ead solder installed
after 1982 or | ead pipes

2) Served by | ead
service lines
Tier 2 | Buildings or nulti-famly
*x structures that:

1) Contain copper pipes
with | ead solder installed
after 1982 or | ead pipes

2) Served by a |ead
service line
Tier 3|Single famly structures*
t hat contai n copper pipes
with | ead solder installed
before 1983
* For comrunity water systens
whose area served consists of nore
than 20 percent multi-famly
resi dences, these structures my
be included in the sanpling pool.
** Non-transient, non-community
wat er systens will consider Tier 2
as Tier 1 for the sanpling pool.
Tier 3 then becones Tier 2.

(3) Water Quality Paraneters. Additional nonitoring
for distributed water quality characteristics (pH, alkalinity,
ort hophosphate, silica, calcium conductivity, water
t enperature) nmust be conducted by all |arge systens. Snmall and
medi um systens nmust nonitor water quality paraneters when the
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action levels for |ead and copper are exceeded. See Table 5-7
for the nunber of water quality characteristic sanples required.

(4) C@uidance. The EPA published a detail ed docunent,
Lead and Copper Rul e Gui dance Manual Volune |: Monitoring,
describing the steps involved in conpliance nonitoring which
shoul d be consulted when beginning to address the Lead and
Copper Rul e.

Tabl e 5-7. Nunmber of water quality sanples required

Popul ati on St andard Reduced
Served Number of Number of
Sanpl es Sanpl es
> 100, 000 25 10
10,001 to 10 7
100, 000
3,301 to 3 3
10, 000
501 to 2 2
3,300
101 to 501 1 1
< 100 1 1

(5) Treatnent Techniques. Systens that exceed the
| ead and/ or copper action level in either the initial six-nonth
nmoni toring periods nust begin corrosion control treatnent.
Gui dance for corrosion control studies may be found in EPA
manual , Lead and Copper Rul e Gui dance Manual Vol une |1:
Corrosion Control Treatnent.

(6) Reporting Requirenents. Up to five basic
el enents may have to be reported to the state under the Lead and
Copper Rule: tap water sanpling results for both | ead and
copper and water quality paraneters, source water nonitoring
results, treatnment technique application results (corrosion
control, source water treatnment, and |ead service |line
repl acenent), public education program denonstration, and
results of any additional |ead and copper or water quality
sanpl es taken by the system Monitoring nust be reported within
the first ten days of the end of the nonitoring period.

(7) Public Education Prograns. The inportance of
public education progranms is not just to remain in conpliance
with the Lead and Copper Rule, but to protect the health of the
consuners. The rule has very specific required text and content
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for a publication education programthat is detailed in the
rule. See 40 CFR -141, Subpart

5-37 SURFACE WATER TREATMENT RULE

a. Requi rements of the Surface Water Treatnent Rule
(SWR) are published in 40 CFR 141, Subpart H  The SWR applies
to all PW5 that use a surface water or ground-water source that
is determned to be under the direct influence of surface water.
The states have the responsibility to determ ne whether or not
ground-wat er systens are under the direct influence of surface
wat er and provi de proper notification. Conpliance with the rule
can becone very conpl ex. EPA publication, Guidance Manual for
Compliance with the Filtration and D sinfection Requirenments for
Publ ic Water Systens Using Surface water Sources, contains the
exact regul atory requirenents.

5-38 PUBLI C NOTI FI CATI ON

a. Sonetinmes, the drinking water produced does not neet
the criteria to be considered safe, as determ ned by regul ations
of the Safe Drinking Water Act. |In these cases, the consuner
must be notified of the concern and what he can do to protect
hi msel f. The EPA has established public notification criteria
for all SDWA viol ati ons.

b. Since the regul ations of the SDWA range from
protection of health (conpliance with MCLs and treat nent
techniques) to adm nistrative requirenents (nonitoring at
certain tines, issue of variance exenptions, use of particular
anal ytical techniques), the public notification requirenents are
divided into two tiers. Tier 1 violations may effect the health
of the consuner and have nore stringent requirenents. These
notifications nust use certain verbiage called "mandatory health
effects | anguage.” The | anguage for each contam nant regul ated
by EPAis found in 40 CFR 141. Tier 2 violations are |ess
serious and have |l ess stringent public notification requirenents.

C. CGeneral Content and Distribution of Public Notice.
The EPA requires certain information to be included in al
public notices, such as mandatory health effects | anguage for
Tier 1 violations, the phone nunber of a point of contact
regardi ng the issue, and what the systemis doing to correct the
problem The format of the notification nust neet certain
specifications, designed to be useful to the magjority of the
popul ati on served. The nedia type used and the frequency of
distribution is also governed. EPA gui dance nmanual, GCeneral
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Public Notification for Public Water Systens, or 40 CFR 141,
Subpart D should be consulted when confronted with any public
notification requirenents.

5-39 SAFE DRI NKI NG WATER ACT AMENDMENTS OF 1996

a. The Safe Drinking Water Act Anmendnents of 1996 (PL
104- 182) establish a new charter for the nation's public water
systens, states, and the EPA in protecting the safety of
drinking water. The anendnents include, anong other things; new
preventi on approaches, inproved consumer information, changes to
i nprove the regulatory program and funding for states and | ocal
wat er systens. The President signed the Anendnents on August 6,
1996. Copies are available fromthe Governnment Printing Ofice
(tel ephone nunmber (202) 512-1808).

b. Consuner confidence Reports. Probably the first
portion of the Safe Drinking Water Anmendnents of 1996 to i npact
on existing and new Navy and Marine corps community water
systens is the requirenents for consuner confidence Reports.
Essentially this requires Navy and Marine corps owned comunity
wat er systens to report to their consuners the nunber and types
of contam nants that are in their drinking water, as well as
other vital public health required quality information. The
first report nust be delivered to consuners by COctober 19, 1999,
the second report by July 1, 2000 and subsequent reports by July
1 annually thereafter. Conplete reporting requirenents may be
found in the Federal Register of August 19, 1998 (Vol une 63,
Nunmber 160) page 44511-44536 and is avail abl e at
<htt p: // www. epa. gov/ EPA- WATER/ 1998/ August / Day- 10/ w22056. ht n> on
the internet. EPA is developing a conputerized fill-in-the
bl ank tenplate that water systens will be able to use if they
are unabl e or do not choose to develop their own consuner
confidence report format. The Anerican \Wat erwor ks Associ ati on
9AWM) and the National Rural Water Association (NRWA) is
preparing simlar tenplates. Consunmer Confidence Reports are
required to include, but need not be Iimted to, the follow ng
i nformati on:

(1) The source of the water purveyed.
(2) Abrief and plainly-worded definition of the terns
maxi mum cont am nant | evel goal, maxi mum contam nant | evel

vari ances, and exenptions.

(3) If any regulated contam nant is detected in the
wat er purveyed by the comunity water system a statenent
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setting forth: The maxi mum contam nant | evel goal; the maxi num
contam nant level; the |level of such contam nant in the water
system and for any regul ated contam nant for which there has
been a violation of the maxi num contam nant |evel during the
year covered by the report, a brief statement in plain | anguage
regarding the health concerns that resulted in the regul ati on of
t hat cont am nant.

(4) Information on conpliance with National Primary
Drinking Water Regul ations and a notice if the systemis
operating under a variance or exenption and the basis on which
the variance or exenption was granted.

(5) Information on the |levels of unregul ated
contam nants for which nonitoring is required including
Crypt ospori di um and radon where states determ ne they may be
f ound.

(6) A statenent that the presence of contami nants in
dri nki ng water does not necessarily indicate that the drinking
wat er poses a health risk and that nore infornmation about
contam nants and potential health effects can be obtai ned by
calling the Safe Drinking Water Hotli ne.
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APPENDI X A

MODEL POTABLE WATER MONI TORI NG PROGRAM FOR
THE | NSTALLATI ON PREVENTI VE MEDI Cl NE
AUTHORI TY

A-1. Coordinate liaison with applicable federal, state, and
| ocal regul atory agencies for information and gui dance with the
medi cal nonitoring program The area NAVENPVNTMEDU can be a
source of guidance on this subject.

A-2. Wite a SOP detailing the potable water nonitoring
programto be foll owed by your branch or activity. Keep an
updated list of all water resources.

A-3. Keep a current set of plans of the water distribution
system

A-4. Keep records of surveys, analyses, actions, and other
information pertinent to the sanitary surveillance of the
pot abl e water system

A-5. Keep copies of all regulatory agency and Navy/ Mari ne
Corps water regul ations, instructions, and orders.

A-6. Collect sanples for bacteriological analyses as
directed, (e.g., after systemor nmain disinfection, consumner
conpl ai nts, special sanples for studies in connection with
positive EPA or state sanples, nonthly spot checks from points
representative of the of major sections of the distribution
system etc.).

A-7. Performchlorine residual tests to investigate water
problens (e.g., taste and odor, consuner conplaints, and with
each above bacteriol ogi cal anal yses).

A-8. Reviewthe results of all EPA or state potable water
anal yses conducted at certified water |aboratories and | ocal
anal yses perfornmed in A-6 and A-7 above.

A-9. Inspect the water source, treatnent plant (when |ocated
on the installation), and the storage and distribution system at
| east quarterly.

A-10. Approve or ensure that all chem cals additions and
concentrations to potable water supplies are as listed in NSF
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Standard No. 60. Also nake sure that water tank coatings,
pot abl e wat er hoses, and other materials used in contact with
potable water are listed in applicable NSF Standards.

A-11. \Were applicable inspect the water treatnent plant
| aboratory and review anal ytical procedures to assure conpliance
with Standard Methods for the Exam nation of water and
Wast ewat er .

A-12. Set up a programto inspect for and elimnate cross-
connecti ons.

A-13. Coordinate with the facilities public works officer or
mai nt enance officer to:

1. Provide feedback on inspections and anal yses.

2. Ensure that the preventive nedicine authority is
notified when distribution system breakage, nodification,
fl ushi ng, shut-down, or when conponent or main disinfection
occurs.

3. Ensure that adequate chlorine residuals are maintained
(see 40 CFR 141.72). The disinfection nust ensure at | east
99.9 percent (3 log) inactivation of Gardia lanblia cysts and
99.99 percent (4 log) inactivation of viruses.

4. Devel op contingency plans for natural or man-nmade
di sasters using a vulnerability anal ysis.

A-14. Pursue an aggressive continuing education programin
health rel ated potabl e water.

A-15. Provide applicable command environnental health
gui dance found in OPNAV, NAVFAC, and BUMED i nstructions, Marine
Corps Orders, appropriate state drinking water regul ations, 40
CFR, and this publication.

37



MANUAL OF NAVAL PREVENTI VE MEDI CI NE
DRAFT - - DRAFT - - DRAFT

APPENDI X B

DEFI NI TI ONS

B-1. AIRGAP - A physical separation sufficient to prevent
backfl ow between the free-flow ng di scharge end of a potable
wat er systemoutlet and any other system An air gap is
physical ly defined as a di stance equal to twi ce the dianmeter of
the outlet but never |ess than one (1) inch.

B-2. AQUI FER - A perneabl e, water-bearing geologic formation.

B-3. BACKFLOW- The flow of water or other |iquids, mxtures,
or substances into the distribution pipes of a potable supply of
water from any source or sources other than its intended
sour ce. Backsi phonage is one type of backfl ow

B- 4. BACKFLOW PREVENTI ON DEVI CE - A device or neans designed
to prevent backfl ow or back si phonage. Most conmmonly
categori zed as air gap, reduced pressure principle device,
doubl e check val ve assenbly, pressure vacuum breaker, atnosphere
vacuum br eaker, residential dual check, double check with
i nternedi ate at nosphere vent, and baronetric | oop.

B-5. BACKSI PHONAGE - Backfl ow resulting from negative
pressure in the distribution pipes of a potable water system

B-6. CHECK VALVE - A self-closing device which is designed to
allow the flow of fluids in one direction and to close if there
is a reversal of flow

B-7. COMBI NED AVAI LABLE CHLORINE - The chl orine products
formed by the reaction of equilibriumproducts of ammnia with
the equilibriumproducts of chlorine to form chl oram nes.

Combi ned avail abl e chlorine has significantly | ess disinfecting
power .

B-8. COMMUNITY WATER SYSTEM - A public water systemthat
serves at |east 15 service connections used by year-round
residents or regularly serves at |east 25 year-round residents.

B-9. CONTAM NANT - A substance that will inpair the quality
of the water to a degree that it creates a serious health hazard
to the public | eading to poisoning or the spread of disease.

B-10. CROSSOVER PO NT - Any point or points where a potable
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wat er mai n makes contact or crosses over or under a non-potable
liquid conduit (sewer, non-potable water supply, etc.

B-11. CROSS CONNECTION - Any actual or potential connection
bet ween the public water supply and a source of contam nation or
pol | uti on.

B-12. DI SI NFECTANT - Any oxidant, including but not limted
to chlorine, chlorine dioxide, chloramnes, and ozone added to
water in any part of the treatnment or distribution process, that
is intended to kill or inactivate pathogenic m croorgani sns.

B-13. DI SINFECTION - A process which inactivates pathogenic
organisnms in water by chem cal oxidants or equival ent agents.

B- 14. EPA - The United States Environmental Protection
Agency.

B-15. FIELD WATER SUPPLY SYSTEM - That assenbl age of
collection, purification, storage, transportation, and
di stribution equi prent and personnel to provide potable water to
field units in training and actual depl oynent environnents.

B-16. FILTRATION - A process for renoving particulate matter
fromwater by passage through porous nedi a.

B-17. FIN SHED WATER - Treated water.

B-18. FIRST DRAW SAMPLE — A one-liter sanple of tap water,
collected in accordance with 40 CFR 141.86(b)(2), that has been
standing in plunbing pipes at |least six hours and is collected
wi t hout flushing the tap.

B-19. FIXED | NSTALLATION - An installation that, through
ext ended use, has gained those structures and facilities not
initially found or intended for use at a "tenporary" facility,
(e.g., paved roads, fixed electrical distribution systens, fixed
water treatnent facilities, and underground distribution |ines).

B-20. FLOOD LEVEL RIM - The edge of the receptacle from which
wat er overfl ows.

B-21. FREE AVAI LABLE CHLORINE - Chlorine available (after

chl orine demand has been satisfied) in the forns of hypochl orous
acid and hypochlorite ions.
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B-22. GROUND WATER UNDER THE DI RECT | NFLUENCE OF SURFACE
WATER - Any water beneath the surface of the ground with: (1)
significant occurrences of insects, mcroorganisns, algae, or
| arge di aneter pathogens such as Gardia lanblia, or; (2)
significant and relatively rapid shifts in water characteristics
such as turbidity, tenperature, conductivity, or pH which
closely correlate to climatol ogi cal or surface water conditions.
Direct influence nmust be determ ned for individual sources in
accordance with criteria established by the state. The state
determ nation of direct influence nmay be based on site-specific
measurenents of water quality and/or docunentation of well
construction characteristics and geology with field eval uation.

B-23. HEALTH HAZARD - Any condition, including any device or
water treatnent practice, that may create an adverse effect on a
person's wel | -being.

B-24. MARG NAL CHLORI NATI ON - Application of chlorine to
produce the desired total chlorine residual w thout reference to
t he amounts of free or conbined chlorine present.

B-25. MAXI MUM CONTAM NANT LEVEL (MCL) - The maxi mum
perm ssible level of a contamnant in water which is delivered
to any user of a public water system

B-26. MAXI MUM CONTAM NANT LEVEL GOAL (MCLG) - The maxi mum
| evel of a contam nant in drinking water at which no known or
antici pated adverse effect on the health of persons would occur,
and which all ows an adequate margin of safety. Maxi num
contam nant | evel goals are non-enforceable health goals.

B-27. MEDI CAL BACTERI OLOQ CAL SAMPLI NG - | ndependent
bact eri ol ogi cal sanpling, conducted by the preventive nedicine
authority, of the water distribution systemto augnent sanpling
requi red by NPDWR

B-28. NON-COVWUNI TY WATER SYSTEM - A public water systemthat
is not a community water system

B-29. NON POTABLE WATER - Water that has not been exam ned,
properly treated, or approved by proper authorities as being
safe for donestic consunption. Al waters are consi dered non-
potable until declared potable.

B- 30. NON TRANSI ENT NON- COMWUNI TY WATER SYSTEM ( NTNCWS) -
Means a public water systemthat is not a conmmunity water system
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and that regularly serves at |east 25 of the sane persons over
Si X nont hs per year.

B-31. PALATABLE WATER - Water that is pleasing to the taste
and is significantly free fromcolor, turbidity, and odor. Does
not inply potability.

B-32. POTABLE WATER - Water that has been exam ned and
treated to neet appropriate standards and declared fit for
donesti c consunption by responsible installation preventive
medi ci ne aut horities.

B-33. PREVENTI VE MEDI CI NE AUTHORI TY (PMA). The nedi cal
departnent representative(s) responsi ble for public health

(preventive nedicine). This will be the senior environmental
heal th officer/preventive nedicine technician for the area of
responsibility. |In their absence, Arny Veterinary technicians,

i ndependent duty corpsnen, senior general duty corpsnen or
medi cal officers may be desi gnat ed.

B-34. PRIMACY - Primary enforcenent authority. A state
government has primary enforcenent authority under the Safe
Drinking Water Act. Primacy is delegated to the state by the
EPA Adm ni strator. Before assum ng prinacy, the state shal
establish drinking water regul ations no | ess stringent than the
current NPDWR

B-35. PUBLIC WATER SYSTEM - A system for the provision to the
public of piped water for human consunption, if such system has
at least fifteen service connections or regularly serves an
average of at least twenty-five individuals daily at |east 60
days out of the year. Such termincludes (1) any collection,
treatnment, storage, and distribution facilities under control of
t he operator of such systemand used primarily in connection
w th such system and (2) any collection or pretreatnent storage
facilities not under such control which are used primarily in
connection wth such system A public water systemis either a
"community water systenmt or a "non-community water system”

B-36. RAWWATER - (1) Untreated water, usually the water
entering the first treatnment unit of a water treatnent plant.
(2) Water used as a source of water supply taken from an
i npounded body of water, such as a stream | ake, pond, or a
ground wat er aquifer.

B-37. REDUCED PRESSURE PRI NCI PLE BACKFLOW PREVENTER - An
assenbly of differential valves and check val ves including an
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automatically opened spillage port to the atnosphere designed to
prevent backf!| ow.

B-38. SANI TARY DEFECTS - Conditions that nay cause the
contam nation of a water supply during or after treatnent.
These include connections to unsafe water supplies, raw water
bypasses in treatnent plants, plunbing fixtures inproperly
designed and installed, and | eaking water and sewer pipes in the
sanme trench

B-39. SANI TARY SURVEY - An onsite review of the water source,
facilities, equipnent, operation and mai ntenance of a public
wat er system for the purpose of evaluating the adequacy of such
source, facilities, equipnent, operation and mai nt enance for
produci ng and distributing safe drinking water.

B-40. SPRING - A spring is a concentrated discharge of ground
wat er appearing at the ground surface.

B-41. STANDARD SAMPLE - The aliquot of finished drinking
water that is examned for the presence of coliformbacteri a.

B-42. SUPPLI ER OF WATER - Any person who owns or operates a
public water system

B-43. TOTAL AVAI LABLE CHLORI NE - The sum of the chlorine
forms present as free avail able chlorine and conbi ned avail abl e
chl ori ne.

B-44. TREATED WATER - Water that has undergone processing
such as sedinentation, filtration, softening, disinfection,
etc., and is ready for consunption. Included is purchased
potable water that is retreated (chlorinated, fluoridated,
etc.).

B-45. TOTAL TRI HALOVETHANES (TTHM) - The sum of the
concentration in mlligrans per liter of the trihal onethane
conpounds (trichl oronethane [chol orof orm, dibronochl oronet hane,
br onodi chl or onet hane, and tri brononet hane [bronoform) rounded to
two significant figures.

B-46. TRIHALOVETHANE (THM) - One of the famly of organic
conpounds, naned as derivatives of nethane, wherein three of the
four hydrogen atons in nethane are each substituted by a hal ogen
atomin the nol ecular structure.
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B-47. WATER QUALITY - The chem cal, physical, radiol ogical
and m crobi ol ogical characteristics of water with respect to its
suitability for a particul ar purpose.

B-48. VACUUM BREAKER, NONPRESSURE TYPE - A device or neans to

prevent backfl ow desi gned not to be subjected to static |line
pressure.

B-49. VACUUM BREAKER, PRESSURE TYPE - A device or neans to
prevent backfl ow designed to operate under conditions of static
| ine pressure.

B-50. VULNERABI LI TY ASSESSMENT — A systematic evaluation of a
drinking water system s conponents to determ ne the critical
points at which the systemis vulnerable to natural and man-nmade
di sasters or terrorists activities, together with a list of
recommendations to elimnate or decrease the vulnerability of
the systemto these threats.
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APPENDI X C

PRI NCI PAL WATERBORNE DI SEASES OF
CONCERN W THI N CONUS

C-1. The principal diseases contracted by man fromingesting
contam nated water are gastroenteritis, (both viral and
bacterial), protozoal diseases, typhoid fever, sal nonellosis,
shigellosis, and viral hepatitis. Cryptosporidosis, and
di arrhea caused by Cycl ospora protozoans are energi ng as mmj or
wat er borne di seases. Common drinking water disinfectants are
not effective against the infectious agent for cryptosporidosis,
Crypt ospori di um parvum a protozooan.

C-2. Cyptosporidiumgets into surface water sources such as
rivers and | akes fromthe stools of infected animals. Many
muni ci pal water treatnent plants get their water fromthese
surface water sources that contain Cryptosporidi um oocysts.
Proper filtration techniques will usually renove Cryptosporidi um
oocysts. Chlorination by itself is not effective. The better
t he plant equi pnent and the nore experienced the operators the
less likely it is for oocysts to get through, but it is possible
to have oocysts show up in drinking water that has been
adequately treated. Health authorities believe that the
detection of a few oocysts in drinking water does not pose a
threat to people with healthy i mune systens. Health officials
determne if water is safe to drink by evaluating such things as
changes in the source water, nunber of oocysts, turbidity,
particle counts, presence of other organi sns, water plant
performance and mai ntenance records. |If the water is unsafe
officials will recomend bringing water to a rolling boil for
one mnute to kill all organisnms including Cryptosporidium
Subm cron, personal-use filter (hone or office type water
filters) may be used to renove Cryptosporidi um oocysts. For
this purpose those | abel ed as neeting NSF (NSF | nternational)
Standard No. 53 for cyst renoval are recomended.

C-3. The transm ssion of waterborne diseases is not limted
to water. They all enter man by the fecal-oral route. The
i npact of waterborne di seases nmay be catastrophic since a single
contam nated water supply may affect an entire distribution
system' s popul ation rather than isolated individuals. The
i nci dence of wat erborne out breaks appears to be on the increase.

C-4. 40 CFR 141.72 now requires water systenms to practice
disinfectant treatnent sufficient to ensure that the system
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achieve at |east 99.9 percent (3 log) inactivation and/or
renmoval of G ardia |anblia cysts and at | east 99.99 percent (4
| og) inactivation and/or renoval of viruses, as determ ned by
the state.

C-5. NAVMED P-5010-6 di scusses disinfection of water
manuf act ured on Navy ships both on the open sea and from areas
where anebiasis or hepatitis is endemc. NAVMED P-5010-9
di scusses water supply procedures for field units of the Navy
and Marine Corps. NAVMED P-5038, Control of Conmunicable
Di seases Manual, published by the American Public Health
Associ ation discusses the infectious agents, reservoirs,

i ncubation periods, and nmethods of control for waterborne
di seases found both in CONUS and in overseas areas.
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APPENDI X D

NAVY ENVI RONVENTAL AND PREVENTI VE MEDI CI NE UNI TS

UNI T GEOCRAPHI CAL AREA OF ASSI GNVENT
O ficer in Charge 20° Wl ongitude West to
Navy Environnental and Preventive 100° W ongitude, including
Medicine Unit 2 | cel and

1877 Powhat an Street

Nor f ol k, VA 23511-3394

Commercial: (757) 444-7671

DSN: 564-7671

E-mail: epcOepu2@uned30. ned. navy. m |
Wb Site: www nehc. ned. navy. m | / nepnmu2/

O ficer in Charge 100° Wl ongitude West to
Navy Environnental and Preventive 150° W ongitude, including
Medicine Unit 5 all of Al aska

3235 Al bacore Alley

San Diego, CA 92136-5199
Commercial: (619) 556-7070

DSN. 526- 7070

E-mail: nepnmuS5@epnu5. ned. navy. m |
Wb Site: trout.nosc.ml/~nepmu5

O ficer in Charge 150° Wl ongitude West to 70°

Navy Environnental and Preventive E | ongi tude, except Al aska
Medicine Unit 6

1215 North Road

Pear| Harbor, H, 96860-4477

Comrercial: (808) 471-9505

E-mail: nepnmu6@epnub. med. navy. m |

Wb Site: www nehc. ned. navy. m | / nepnmu6/

O ficer in Charge 70° E | ongitude West to 20°
U. S. Navy environnental and W except Al aska
Preventive Medicine Unit 7
PSC 824, Box 2760
FPO AE 09627- 2760
Commercial: 011-39-95-56-4101
DSN: 624-4101
E-mail: siglpmu@i gl0. ned. navy. m |
Wb Site: 204.34.200. 10/
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APPENDI X E

TREATED WATER QUALI TY STANDARDS

Section 1. NATIONAL PRI MARY DRI NKI NG WATER REGULATI ONS ( NPDVR)

E-1. Contam nant |levels are presented in Tables E- through
E- 4.

Table E-1. Contam nant |evels for inorganic chemcals

Cont ami nant MCLG MCL AL
mg/L ! my/ L g/ L?
Asbest os 7 mllion 7 mllion
fibers/L >10mm fibers/L >10mm
| ong | ong
Arsenic 0. 05
Barium 2 2
Cadmi um 0. 005 0. 005
Chrom um 0.1 0.1
Copper 1.3 1.3 3
Lead 0 0.015 *
Mer cury 0. 002 0. 002
Nitrate (as N 10 10
Nitrite (as N 1 1
Total Nitrate and 10 10
Nitrite (as N
Sel eni um 0. 05 0. 05
Fl uori de 4 4

1 Maxi num Cont am nant Level Goal (MCLG. The maxi mum | evel
of a contam nant in drinking water at which no known or anticipated adverse
effect on the health of persons would occur, and which allows an adequate
margi n of safety. Maxi num contam nant |evel goals are non-enforceable health
goal s.

2 Action Level (AL). Concentrations of |ead or copper in water that
determ ne, in sone cases, whether a water system nust install corrosion
control treatment, nonitor source water, replace |ead service |lines, and
undertake a public education program

3 The copper action level is exceeded if the concentration of copper in
nmore than ten percent of tap water sanples properly collected during any
nmonitoring period is greater than 1.3 ng/L (i.e., if the "90th percentile"
copper level is greater than 1.3 ng/L).

4 The lead action level is exceeded if the concentration of lead in nore
than ten percent of tap water sanples properly collected during any
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nmonitoring period is greater than 0.015 ng/L (i.e., if the "90th percentile”
lead level is greater than 0.015 ng/L).

Tabl e E- 2. Cont am nant | evels for
vol atil e organic chem cal s (VCOCs)

Cont ami nant MCLG MCL
ng/ L ng/ L
0 0. 005
Benzene
Car bon tetrachl ori de 0 0. 005
1, 2-di chl or oet hane 0 0. 005
1, 1- Di chl or oet hyl ene 0. 007 0. 007
par a- Di chl or obenzene 0. 075 0. 075
1,1, 1- Tri chl or oet hane 0. 20 0. 20
Tri chl or oet hyl ene 0 0. 005
Vi nyl Chloride 0 0. 002
o- Di chl or obenzene 0.6 0.6
cis-1,2- 0. 07 0. 07
Di chl or oet hyl ene
trans-1-2- 0.1 0.1
Di chl or oet hyl ene
1, 2- Di chl or opr opane 0 0. 005
Et hyl benzene 0.7 0.7
Monochl or obenzene 0.1 0.1
Styrene 0.1 0.1
Tet rachl or oet hyl ene 0 0. 005
Tol uene 1 1
Xyl enes (total) 10 10
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Tabl e E-3. Contam nant |evels for
organi c chem cal s, pesticides, and PCBs
Cont am nant MCLG MCL

ng/ L ng/ L
Endrin 0. 002 0. 002
Li ndane 0. 0002 0. 0002
Met hoxychl or 0.04 0.04
Toxaphene 0 0. 003
2,4-D 0. 07 0. 07
2,4-5-TP (Silvex) 0. 05 0. 05
Al achl or 0 0. 002
At razi ne 0. 003 0. 003
Car bof ur an 0.04 0.04
Chl or dane 0 0. 002
1, 2- Di br ono- 3- 0 0. 0002
chl or opr opane ( DBCP)
Et hyl ene di brom de 0 0. 00005
(EDB)
Hept achl or 0 0. 0004
Hept achl or epoxi de 0 0. 0002
Pol ychl ori nat ed 0 0. 0005
bi phenyl s (PCBs) (as
decachl or bi phenyl)
Al di carb 0. 001 0. 003
Al di carb sul f oxi de 0.001 0. 004
Al di carb sul fone 0.001 0. 002
Pent achl or ophenol 0 0.001
Total Tri hal onet hanes 0.10 1
(the sum of the
concentrations of
Br onodi chl or onet hane,
Di br onochl or onet hane,
Tri br ononet hane
(bromoform, and
Tri chl or onet hane
(chl orof orm

* The MCL for total

t han 10, 000 i ndi vi dual s,

i ndi vi dual

st at es,

tri hal omet hanes applies only to water systenms serving 10, 000 or
nor e individuals and which add a disinfectant to the water.
or the applicabl e DoD Environnental

For systens serving | ess
Fi nal

Governi ng Standards(in overseas |ocations) may adopt an effective date for the MCL.
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E-2. Turbidity requirenents vary. Details are found in the
Surface Water Treatnent Rule, 40 CFR 141, Subpart H  Turbidity
requi renents are summarized in Table E-4.

Table E-4. Turbidity MLs

Filtration Type Turbidity MCL

None <5 NTU
Conventi onal * 0.5
Direct ** 0.5
Sl ow Sand 1.01
Di at omaceous Earth 1.01
* Conventional Treatnment consists of

coagul ation/fl occul ati on, sedi nentation, and filtration
** Direct filtration consists of addition of a filtration aid and
filtration

E- 3. Coliform Bacteri a

1. The MCL for coliformbacteria (also called total
coliforns) is based on the presence or absence of colifornms in a
sanple rather than on an estimate of coliformdensity.

a. The MCL for systens analyzing at |east 40 sanpl es
each nonth is: No nore than five percent of the nonthly sanples
may be total coliformpositive.

b. The MCL for systens anal yzing fewer than 40
sanples/nmonth is: No nore than one sanple per nonth may be
total coliformpositive.

2. A public water system nust denonstrate conpliance with
the MCL for total colifornms each nonth it is required to
noni t or.

3. ML violations nust be reported to the state no | ater
than the end of the next business day after the system/| earns of
the violation.

4. Mnitoring Requirenents for Total Coliforns:

a. Each public water system nust sanple according to a

witten sanple plan, as required by 40 CFR 141.21, Coliform
Sanpling plan. Plans are subject to state review and revi sion.
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The state nmust establish a process which ensures the adequacy of
the sanple siting plan for each system

b. A systemnust collect a set of repeat sanples for
each total coliformpositive routine sanple and have it anal yzed
for total coliforns. At |east one repeat sanple nust be from
the sane tap as the original total coliformpositive sanple;
ot her repeat sanples nust be collected fromwi thin five service
connections of the original total coliformpositive sanple. At
| east one nust be upstream and anot her downstream The system
must col lect all repeat sanples within 24 hours of being
notified of the original result, except where the state waives
this requirement on a case-by-case basis. |If a total coliform
positive sanple is at the end of the distribution system or one
service connection away fromthe end of the distribution system
the state may waive the requirenent to collect at |east one
repeat sanple upstreamof the original sanpling site.

c. |If total coliforns are detected in any repeat
sanpl e, the system nust collect another set of repeat sanples,
as before, unless the MCL has been violated and the system has
notified the state (in which case the state may reduce or
elimnate the requirenent to take the renmai ning sanples).

d. If a systemhas only one service connection, the
state has the discretion to allow the systemto collect the
requi red set of sanples at the sanme tap over a four-day period
or to collect a larger volune repeat sanple(s) (e.g., a single
400 m sanple).

e. |If a systemwhich collects fewer than five
sanpl es/nonth detects total colifornms in any routine or repeat
sanple (and the sanple is not invalidated by the state), it nust
collect a set of five routine sanples the next nonth the system
provi des water to the public, except that the state nay wai ve
this requirement if (1) it perforns a site visit to evaluate the
contam nation problem or (2) it has determ ned why the sanple
was total coliformpositive and (a) this finding is docunented
in witing along wwth what action the system has taken or wll
take to correct this problembefore the end of the next nonth
the system serves water to the public, (b) this docunent is
signed by the supervisor of the state official who nmakes the
findings, (c) the docunentation is made available to EPA and the
public and (d) in certain cases (described in this rule), the
systemcoll ects at | east one additional sanple.
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f. Unfiltered surface water systens and systens using
unfiltered ground water under the direct influence of surface
wat er nmust anal yze one coliform sanple each day the turbidity of
t he source exceeds one National Turbidity Unit (NTU) (this
sanpl e counts toward the systeml s m ni mum nonitoring
requirenments).

Table E-5. Total coliformsanpling requirenments

Popul ati on Served M ni mum Nunber
of Routine Sanples per Mnth

25 to 1, 000 1*
1,001 to 2,500 2
2,501 to 3, 300 3
3,301 to 4,100 4
4,101 to 4,900 5
6
4,901 to 5, 800
5,801 to 6, 700 7
6,701 to 7,600 8
7,601 to 8, 500 9
8,501 to 12,900 10
12,901 to 17, 200 15
17,201 to 21,500 20
21,501 to 25,500 25
25,001 to 33, 000 30
33,001 to 41, 000 40
41,001 to 50, 000 50**

* For non-community water systens see NPDWR
** For conmunity water systenms serving greater than 50,000 see NPDWR

g. Monthly nonitoring requirenents are based on
popul ati on served. Tables E-5 and E-6 summarize the routine and
repeat sanpling requirenents for total coliforns.

5. Invalidation of Total Coliform Positive Sanples

a. Each total coliformpositive sanple counts in
conpliance cal cul ations, unless it has been invalidated by the
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b. A state may invalidate a sanple only if:

(1) The anal yti cal

| abor at ory acknow edges t hat

i nproper anal ysis caused the positive result;

(2) The systemdeterm nes that the contam nation is

a donestic or
basi s that one or
the original tota
positive, but all
coliformnegative; or

(3) The state has substanti al
coliformpositive result
circunstances or condition which does not

that a total

in the distribution systemif:

non-di stribution system pl unbi ng problemon the
nore repeat sanples taken at the sanme tap as
coliformpositive sanple is tota
repeat sanples at nearby | ocations are total

coliform

grounds to believe
is due to sone
reflect water quality

TABLE E-6. Mnitoring requirenents followng a
positive total coliform sanple
No. Routi ne No. No. Routi ne *  Nunmber of repeat sanples in the
Sanpl es/ Mont h Repeat Sanpl es Next | same nonth for each total coliform
Sanpl es* Mont h ** positive sanple.
1/ Mo. 4 5/ Mo. **  Except where the state has
i nval i dated the original routine

2/ Mo. 3 5/ M. sanpl e, or where the state substitutes

an on-site evaluation of the problem

4/ No. 3 5/ Mb. or where the state waives the

requi renent on a case-by-case basis.

5/ M. 3 No See 40 CFR 141.21a(b)(5) for nore
addi ti onal details. Systems need not take
required*** | 54ditional sanples beyond those

normal Iy required.
*** Systens need not take additional
sanpl es beyond those nornmally required.

(a) The basis for this determnation is

docunented in witing,

(b) This docunent
supervi sor of the state official

and

(c) The docunent

t he public.

is signed and approved by the

who makes this determ nation

is made avail able to EPA and
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TABLE E-7 Sanitary survey frequency for public water systens
collecting fewer than five sanpl es/ nonth

System Type Initial Survey Frequency of
Conpl et ed by subsequent Surveys
Community Water System June 29, 1994 Every 5 years*
Non- Communi ty Wt er June 29, 1994 Every 5 years*
System

*Annual on-site inspection of the system s watershed control program and
reliability of disinfectant practice is also required by 40 CFR 141. 71B for
systens using unfiltered surface water or ground water under the direct

i nfl uence of surface water. The annual on-site inspection, however, is not
equivalent to the sanitary survey

6. Variances and exenptions are not all owed.

7. Sanitary Surveys. Periodic sanitary surveys are
required for all systens collecting fewer than five sanpl es per
mont h, see Table E-7

8. Fecal Coliforns/E. coli

a. |If any routine or repeat sanple is total coliform
positive, the system nust analyze the total coliformpositive
culture to determine if fecal colifornms are present, except
that the systemmay test for E. coli in lieu of fecal coliforns.
If fecal colifornms or E. coli are detected, the system nust
notify the state before the end of the sanme business day, or if
determ ned after the state office is closed, by the end of the
next busi ness day.

b. |If any repeat sanple is fecal coliformor E col
positive, or if a fecal coliformor E. coli original sanple is
followed by a total coliformpositive repeat sanple, and the
original total coliformpositive sanple or the repeat sanple is
not invalidated, the systemis in violation of the MCL for total
coliforms. This is an acute violation of the MCL for total
coliformns.

c. The state has the option to allow a water system on
a case-by-case basis, to forgo fecal coliformor E. coli testing
on total coliformpositive sanples if the systemtreats every
total coliformpositive sanple as if it contained feca
colifornms, i.e., the systemconplies wth all requirenments which
apply when a sanple is fecal coliformpositive.
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d. State invalidation of a total coliformpositive
sanpl e invalidates subsequent fecal coliformor E. coli positive
results on the sane sanple.

9. Heterotrophic Bacteria. Heterotrophic bacteria can
interfere with total coliformanalysis. Therefore, if the tota
col i form sanpl e produces:

a. A turbid culture in the absence of gas production
usi ng the MIF;

b. A turbid culture in the absence of an acid reaction
using the P-A;

c. or confluent growh or colony nunber that is "too
numerous to count” using the MF, the sanple is invalid (unless
total coliforns are determned, in which case, the sanple is
valid) and the systemnmust, within 24 hours of being notified of
the results, collect another sanple fromthe sane | ocation as
the original sanple and have it analyzed for total coliforns.

In such case, EPA recommends using nedia | ess prone to
interference fromheterotrophic bacteria for anal yzing the
repl acenent sanple. The state may waive the 24-hour tinme limt
on a case-by-case basis.

10. Analytical Methodol ogy

a. Total coliform anal yses are conducted using the 10
tube MIF, the M-, The P-A or the MMO-MJG test. A system may
al so use the 5 tube MIF technique (using 20 ml sanple portions)
of a single culture bottle containing the MIF nedium as |ong as
a 100 mM sanple is used in the anal ysis.

b. A 100 mMl standard sanpl e vol une nmust be used in
anal yzing for total coliforns, regardless of the analytical
met hod used.

c. Fecal coliformanalysis nust be conducted using
met hods described in 40 CFR 141. 21 and Standard Met hods.

d. E. coli analysis nust be conducted using nethods

described in the Federal Register of 8 Jan 91 (56 FR 642) and/or
St andard Met hods.
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E-4. The MCL for radiol ogical contam nants* are:

G oss al pha particle activity including
Radi um 226 but excluding radon and uranium...15 pG/L

Combi ned radi um 226 and radium?228............. 5 pG /L
Tritium. .. 20,000 pG /L
Strontium90. ... .. .. . 8 pG /L

* Screening indicators have been established for radiol ogical
contam nants. G oss al pha present at less than or equal to 5 pG /L, as an
indicator, elimnates the need to analyze for radium 226 and 228. G oss beta
present at |less than or equal to 8 pG /L, as an indicator, elimnates the
need to analyze for tritiumand strontium 90.

E-5. Sodium Although sodi um does not have an MCL, its
concentration in drinking water can cause serious health effects
for those consuners with special dietary needs (e.g., |ow sodium
diet). Al comunity water systens using surface water nust
anal yze the water entering the distribution systemfor sodi um
annually. Al comunity water systens using only ground water
must anal yze for sodiumevery three years. One sanple nust be
coll ected per water plant or well upon entry to the distribution
system The results nust be reported to the state and to the
appropriate local and state public health officials. Sonme
states may regul ate the anount of sodiumin public drinking
wat er supplies to protect consuner health

E-6. Corrosivity. The corrosivity of distributed water
greatly influences the | eaching of materials within the
di stribution system The |eached netals increase the |evels
reaching the consuner. All comunity water systens nust nonitor
the water entering the distribution systemfor corrosivity
characteristics at |least one tine. Two sanples per water plant
for surface water sources nust be collected, one in the wnter
and one in summer. Gound water systens nust take at |east one
sanpl e per plant, or may, at the state's discretion take one
sanple if all plants (wells) draw fromthe sane aquifer.
Determ nation of the corrosivity of the water includes
measur enent of pH, cal cium hardness, alkalinity, tenperature,
total dissolved solids, and cal culation of indicators such as
the Langelier Saturation Index, Ryznar Index, and Ensl ow
Stability Indicator to adjust the pH and alkalinity of water so
that a thin coating is nmaintained on the inside of piping and
prevent corrosion. States may also require nonitoring for
paraneters associated with increased corrosivity of water, such
as sulfates and chlori des.
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Regul ati ons and Monitoring Requirenents for
(40 CFR 141. 40)

E-7. Speci al

Unr egul at ed Cont am nants.

1. According to both Phase |

DRAFT - -

and Phase ||

DRAFT

rul es community

and non-transient non-community water systens shoul d have

conpleted the required nonitoring for
Table E-8 is the total

2. Monitoring for

unr egul ated cont am nants.

[ist of unregul ated contam nants as
revised by the Phase V Rul e.

Phase |

unregul ated contam nants

requi red four consecutive quarterly sanples for surface water
sources and one sanple at each entry to the distribution system

for ground water sources (al

nmonitoring no later than 1 JAN 1991).

3. Monitoring for

Phase |1

systens should have initiated

unregul ated contam nants

consi sted of four consecutive quarterly sanples for organic
contam nants and one sanple at each entry to the distribution

syst em

regardl ess of the source.

Initial

nmoni toring for

Phase

Il unregul ated chem cal s contam nants shoul d have been conpl et ed

by 31 DEC 1995.
years. Small

Repeat nonitoring nust be conpleted every five
systens (<150 service connections) have the option

to submt a letter of systemavailability for sanpling to the

state in lieu of collecting sanples.

for waivers fromthe state

O her systens may apply

Table E-8. Unregul ated contam nant |i st
Phase | Organics Monitored at State's Phase Il O ganics
Di scretion
(1) Chloroform (1) 1,2,4-Trinethyl benzene (1) Aldicarb

(2) Bronodi chl or onet hane
(3) Chl orodi br ononet hane
(4) Bronmoform
(5) Di brononet hane
(6) mDichl orobenzene
(7) 1, 1-Di chl oropropene
(8) 1, 1-Dichl oroethane
(9) 1,1,2,2,-
Tet rachl or oet hane
(10) 1, 3-Dichl or opropane
(11) Chl or onet hane
(12) Brononet hane
(13) 1,2,3,-Trichl oropropane
(14) 1,1,1, 2-
Tet rachl or oet hane
(15) Chl oroet hane
(16) 2, 2-Di chl or opropane
(17) o-Chl orotol uene
(18) p-Chl orotol uene
(19) Bronobenzene
(20) 1, 3-dichl oropropene

(2) 1,2,3,-
Tri chl orobenzene
(3) n-Propyl benzene
(4) n-Butyl benzene
(5) Napht hal ene
(6) Hexachl or obut adi ene
(7) 1,3,5-Trinethyl benzene
(8) p-I1sopropyltoluene
(9) Isopropyl benzene
(10) Tert-butyl benzene
(11) Sec-butyl benzene
(12) Fluorotrichl oronet hane
(13) Dichlorodifl uoro-
nmet hane
(14) Bronochl or onet hane

(2) Aldicarb Sulfone
(3) Aldicarb Sulfoxide
(4) Aldrin
(5) Butachl or
(6) Carbaryl
(7) Dicanba
(8) Dieldrin
(9) 3-
Hydr oxycar bof ur an
(10) Met honyl
(11) Metol achl or
(12) Metribuzin
(13) Propachl or

I nor gani cs

(1) Sulfate
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Section I1. NATI ONAL SECONDARY DRI NKI NG
WATER REGULATI ONS ( NSDWR)

E-9. Secondary MCLs

Cont ami nant Level
Al um num 0.05to 0.2 ng/L
Chl ori de 250 ng/L
Col or 15 color units
Copper 1.0 ng/L
Corrosivity Non- corrosi ve
Fl uori de 2.0 ng/L
Foam ng agents 0.5 ng/L
I ron 0.3 ng/L
Manganese 0.05 ng/L
Qdor 3 threshol d odor nunber
pH 6.5 to 8.5
Silver 0.1 ng/L
Sulfate 250 ng/L
Total Dissolved Solids (TDS) 500 ng/L
Zi nc 5 ng/L

Note: The contam nants covered by this regulation are those that may
adversely affect the aesthetic quality of the drinking water. These
secondary | evels represent reasonable goals for drinking water quality, but
are not federally enforceable. The individual states nmay establish higher
lower or no levels for these contam nants. All Navy and Marine Corps
facilities nust provide drinking water of the highest quality in consonance
with the NSDWR as well as the federally enforceabl e NPDWR
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APPENDI X F
M CROBI OLOG CAL SAMPLI NG TECHNI QUE FOR DRI NKI NG WATER

F-1. Sanple Size: For nost purposes, a 100 to 120 m sanple
wll suffice. Prior coordination with the testing facility is
recommended.

F-2. Container: A sterile, clean container with a screw cap
w Il be used for m crobiological water sanpling. Environnental
Protecti on Agency approved bags containing sodiumthiosulfate
may al so be used.

F- 3. Pr ocedur e:

1. Open the cold water tap and allow the water to fl ow
freely for two to three mnutes to ensure drawing water directly
fromthe main. Reduce the flow to produce a small stream of
water. Determne the chlorine (bromne if at sea) residual and
pH, and record the values on DD Form 686. Sanples nust not be
collected fromfaucets with aerators, sw vel or add-on devices
unl ess these devices are renoved before the step of running the
wat er .

2. Carefully renove the cap or stopper of the sanple
bottle by grasping the outside of the cap. Do not touch any
surfaces which the sanple wll contact. Hold the cap in one
hand and fill the bottle to within 1/2 inch (2.5 cm of the top
and replace the cap. This air space is necessary to facilitate
m xi ng by shaki ng bef ore exam nati on.

3. Conplete the informati on on DD Form 686 (Bacteri o-
| ogi cal Exam nation of Water) identifying the sanple as to
exact source, tinme of collection, hal ogen residual, special
circunstances, if any, and the address to which the report wll
be forwarded. Identify the sanple bottle and the data card by
t he sane nunber.

4. Sodiumthiosul fate should be added to the sanple
contai ner before collecting the sanple. This chem cal stops
bacteri ocidal action of the chlorine (brom ne) residual present
in the drinking water sanple. Consult the current edition of
Standard Methods for the Exam nation of Water and Waste \Water
for preparation of this chemcal. Do not rinse or flush the
sanpl e container during or prior to collecting the sanple as the
sodiumthiosulfate will be washed out!
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F-4. Unless refrigerated, water sanples nmust be processed
wi thin one hour of collection. 1In the case of potable water

sanples sent to the | aboratory by courier, the sanples nust be
transported in an ice cooler during transport to the | aboratory,
refrigerated upon receipt at the | aboratory, and be processed
within two hours. |If local conditions necessitate del ays |onger
t han six hours, consider either making field exam nations or
usi ng del ayed-i ncubati on procedures. The requirenents nay not
be realistic when shipping sanples; however, the tinme between
col l ecting and exam nation should not exceed 24 hours. \Were
refrigeration of shipped sanples is not possible, a sterilized

t hernos-type insul ated container may be used. Record the tine
and tenperature of storage on all sanples and consider that
information with interpretation of the data.

F-5. Flam ng water taps before collecting potable water
sanples is not necessary if reasonable care is exercised in the
choice of sanpling tap (clean, free of attachnents, and in good
repair)and if the water is allowed to flow at a uniformrate
before sanpling. Alterations in the valve setting to change the
flowrate during collection could affect the sanple quality.
Superficially passing a flanme froma match or an al cohol soaked
cotton applicator over the tap a few tinmes my have a
psychol ogi cal effect on observers, but it will not have a | ethal
effect on attached bacteria. The application of intense heat
may damage the val ve-washer seating or create a fire hazard to
conbustible materials near the tap. |If successive sanples from
the sanme tap continue to show coliforns, the tap may be
disinfected wwth a hypochlorite solution to reduce external
contam nation as a source of these organisns.
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APPENDI X G

REMEDI AL ACTI ONS TO BE TAKEN I N THE EVENT CONTAM NATED
WATER SAMPLES ARE FOUND

CONDI TI ONS

PCSSI BLE CAUSE

RECOMMVENDATI ONS

1. No known sanitary
defects, health
hazards, or incidents
of a gastrointestinal
di sease.

The cont ami nat ed
sanpl es mght indicate
a localized situation
wi thin the piping of

t he buil di ng where the
sanmpl e was col |l ect ed,
or a faulty sanpling

t echni que

a. Collect repeat
sanmpl es pronptly (see
Appendi x F).

b. Expedite shipnent
of sanples so that
pronmpt report may be
obtai ned fromthe

| aborat ory.

c. Make an i medi ate

i nvestigation to
determ ne if any
unusual conditions have
occurred, such as
repairs to water mains,
faucets, or piping

wi thin the building, or
inthe vicinity of the
sanpl i ng point.

d. Test for chlorine
at various outlets to
ensure the proper
dosage

e. |If the foregoing

i nvestigation shows the
need, flush the portion
of the system by
opening outlets, until
a proper chlorine
residual is recorded;
carry out |ocalized
chlorination if needed.

f. Re-sanple follow ng
t he procedures outlined
in Appendi x E

g. |If exam nation
shows that conditions
defined in Paragraph 2
bel ow exi st, then the
remedi al actions in

t hat paragraph must be
fol | owed.
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CONDI TI ONS POSSI BLE CAUSE RECOMVENDATI ONS
2. Cccurrence of a Sel f evident. a. |Immediate rejection

maj or di saster, such as
the inundation of the
sour ce, breakdown in
treatnment units, gross
cont am nati on of the
systemthrough a cross-
connection, failure of
an underwat er crossing,
damage from an

ear t hquake, etc.

of water supply system
and institution of an
emer gency treat nent
program Treat al
drinki ng water and

wat er used for culinary
pur poses.

b. After the necessary
repai rs have been
conpl et ed, super -
chlorinate and flush
the entire system

c. Collect sanples
fromrepresentative

poi nts throughout the
systemuntil negative

m cr obi ol ogi cal results
are obtained on at

| east two consecutive
sets of standard
sanpl es col |l ected on

di fferent days.

d. Renove restrictions
on the use of water.

3. Cccurrence of an
out break of one of the
so-cal | ed wat er bor ne
di seases.

Cont am nati on of the
water at the source, in
reservoirs, treatnent
plant facilities, or

di stribution system and
not generally obvious
at the onset of the
out br eak

a. Carry out
recomendat i ons under
condition 1 with
speci al enphasis on the
i nvestigation of the
source, reservoirs,
treatnent processes,
and distribution
system

b. Increase the
chl ori ne dosage and
residual in the system

c. |If the conditions
contributing to

contam nation are found
to be serious, such as
di rect contam nation by
sewage, reject the
supply and institute
enmer gency treat nent
until the condition is
corrected.
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APPENDI X H
REFERENCES
H 1. Navy Instructions.

1. OPNAVI NST 5090. 1B, Envi ronnmental and Natural Resources
Pr ot ecti on Manual

2. NAVFACI NST 11330.11E, Backflow Preventers, Reduced
Pressure Principle Type

3. BUMEDI NST 6240. 10, Standards for Potabl e Water
H 2. Marine Corps O ders.

1, MCO 5090. 2A, Environnental Conpliance and Protection
Manual

H 3. Naval Facilities Engineering Conmand Manual s.
1. DM 03-01 Plunbing Systens
2. M L-HDBK-1005/7 Water Supply Systens

3. NAVFAC MO 210, Maintenance and Operation of Water
supply, Treatnent and Distribution Systens (0525-LT-173-1950)

H4 U S Environnmental Protection Agency Publications.

1. @uidance in Developing Health Criteria for Determ ning
Unreasonable Risk to Health. Draft docunent avail able from EPA
Hot | i ne

2. Developing a State Wl | head Protection Program A
User's CGuide to Assist State Agencies Under the Safe Drinking
Wat er Act

3. Lead and Copper Rul e Gui dance Manual Vol une I:
Moni t ori ng

4. Lead and Copper Rul e Gui dance Manual Vol une |1,
Corrosion Control Treat ment

5. Cross Connection Control Manual, EPA No 570-89-007
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6. Water on Tap: A consunmer’s CGuide to the Nation's
Drinking Water, EPA No. 815-K-97-002

H 5. Anerican Water Wrks Association Publications.
1. AWM Standard for Water Wells, ANSI/AWM A100-90
2. AWM Standard for D sinfecting Water Mi ns,
ANSI / AWM C651- 92
3. AWM Standard for Water Wells, ANSI/AWM A100-90
H 6. Public Law

1. Public Law 93-532, The Safe Drinking Water Act 1974 and
anendnents of 1977, 79, 80, 86, and 96

H 7. Code of Federal Regul ations.

1. Title, 29 Code of Federal Regul ations, Part 1910, OSHA
Safety and Health Standards (29 CFR 1910)

2. Title 40, Code of Federal Regulations, Part 141,
National Primary Drinking Water Regul ations, (40 CFR 141)

3. Title 40, Code of Federal Regulations, Part 142,
National Primary Drinking Water Regul ations | nplenentation (40
CFR 142)

4. Title 40, Code of Federal Regul ations Part 143,
Nat i onal Secondary Drinking Water Regul ati ons (40 CFR 143)

H8 US Arny Publications.

1. @uidance For Providing Safe Drinking Water at Arny
I nstal | ati ons, USACHPPM Techni cal Guide No. 179

2, Technical bulletin Medical (TB MED) 576, Sanitary
Control and Surveillance of Installation Drinking Water Supplies

H- 9. M scel | aneous

1. St andard Met hods for the Exam nation of Water and
Wast ewater, 19th Ed, AWM, WEF, APHA
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2. Environnental Engineering and Sanitation, 4th ed,
Sal vato, J. A John WIley and Sons

3. Handbook of Chlorination and Alternative D sinfectants
3rd ed. White, G C
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